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able salts thereof which are useful 
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DESCRIPTION 
4.5-DIARYL OXAZOLE DERIVATIVES 

TECHNICAL FIELD 

This invention relates to new heterocyclic compounds and 
pharmaceutically acceptable salts thereof which are useful as 
a medicament. 

BACKGROUND ART 

Some heterocyclic compounds have been known as 
described, for example, in WO 95/17393. 

DISCLOSURE OF INVENTION 

This invention relates to new heterocyclic compounds. 
More particularly, this invention relates to new heterocyclic 
compounds and pharmaceutically acceptable salts thereof which 
have pharmacological activities such as an inhibitory 
activity on platelet aggregation, vasodilating activity, 
antihypertensive activity or the like and are prostaglandin 
I2 agonists, to processes for their production, to a 

pharmaceutical composition containing the same and to a use 
thereof for manufacture of medicaments. 

Accordingly, one object of this invention is to provide 

new and useful heterocyclic compounds and pharmaceutically 

acceptable salts thereof. 

Another object of this invention is to provide processes 

for production of the heterocyclic compounds and salts 

thereof. 

A further object of this invention is to provide a 
pharmaceutical composition containing, as an active 
ingredient, said heterocyclic compounds or pharmaceutically 
acceptable salts thereof. 

Still further object of this invention is to provide use 
of the heterocyclic compounds and pharmaceutically acceptable 
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salts thereof for manufacture of medicaments for the 
therapeutic and/or prophylactic treatment of arterial 
obstruction, cerebrovascular disease, hepatic cirrhosis, 
arteriosclerosis, ischemic heart disease, restenosis after 
percutaneous transluminal coronary angioplasty, hypertension 
or the like. 

The heterocyclic compounds of this invention can be 
represented by the following formula (I) : 



(I) 



wherein R-*- is carboxy or protected carboxy, 

r2 is aryl which may have suitable substituent (s) , 
R is aryl which may have suitable substituent (s ) , 
R^ is hydrogen, lower alkyl, hydroxy or aryl, 
is lower alkylene, 

QisO. 00,00.00. 



-a3- is -A^-^T^ (in which -A*- is bond. 
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-CH2- or -CO-, and 




^ is cyclo- 



(C5-C3) alkene, cyclo (€7-03) alkane, 
bicycioheptane, bicycloheptene, 
tetrahydrofuran, tetrahydrothiophene, 
azetidine, pyrrolidine or piperidine, each of 
which may have suitable substituent (s) ) or 
-X-A^- [in which -X- is -0-, -S- or -N- 



(in which is hydrogen, lower 
alkyl or acyl) and 
A^ is lower alkylene which may have suitable 
sxibs t i tuent ( s ) ] , and 

n is 0 or 1. 



According to the present invention, the new heterocyclic 
compounds (I) can be prepared by the processes which are 
illustrated in the following scheme. 

Process 1 




+ 




(II) 

or a salt thereof 



(III) 

or a salt thereof 
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N 




(li) 

or a salt thereof 



15 



20 



(la) 

or a salt thereof 



25 



Elimination reaction of 

the carboxy protective group 



3D 



35 
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Oxidation 
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(Id) 

or a salr thereof 




(le) 

or a salt thereof 



Elimination reaction of 
the imino protective group 
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N- 



TV 




(If) 

or a salt thereof 



20 



(ig) 

or a salt thereof 



25 



30 



Reduction 



35 
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(Ij) 

or a salt thereof 



wo 97/03973 



PCT/JP96/01996 



- 9 - 

Wherein R^, r2, r3, r4^ Q ^ _^3. _^4. ^^^^ 

as defined above, 

Y-*^ is acid residue, 

is protected carboxy, 
R° is imino protective group, 

is cyclo(C7-C8)alkene, 





is cyclo(C7-Cg)ai:<ane, and 



is halogen. 

The starting compounds (11), (V) and (VI) are novel and 
can be prepared by the following process. 

Prorp«;fi A 




3_// V 



(IV) 

or a salt thereof 
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Elimination react-ion-of the 
hydroxy protective group 

V 



(ID 

or a salt thereof 




(VII) 

or a salt thereof 



Halogenation 
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(V) 

or a salt thereof 




(VIII) 
or a salt thereof 



Elimination reaction of 
the acyl group 
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CVI) 

or a salt thereof 



wherein R^, r3 



are each as defined above, 
r"^ is hydroxy protective group, and 



is acyl. 



suitable pharmaceutically acceptable salts of the object 
compound (I, are conventional non- toxic salts and include a 
metal salt such as an alkali metal salt (e.g. sodium salt, 
potassium salt, etc., and an alkaline earth metal salt (e g 
calcxum salt, magnesium salt, etc.), an ammonium salt, an 
organic base salt (e.g. t rime thy 1 amine salt, triethylamine 

TJ'.T^''^"'" ^-y<=l°hexylamine salt, 

N,N -dxbenzylethylenediamine salt, etc.,, an organic acid 
salt (e.g. acetate, maleate, tartrate, methanesulfonate, 
benzenesulfonate, formate, toluenesulfonate, 
trifluoroacetate, etc.,, an inorganic acid salt (e g 
hydrochloride, hydrobromide, sulfate, phosphate, etc ) a 
salt with an amino acid (e.g. arginine, asoartic acid,' 
glutamic acid, etc.,, and the like. 

In the above and subsequent descriptions of the present 
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25 



30 



35 



specification, suitable examples and illustrations of the 
various definitions which the present invention include 
within the scope thereof are explained in detail as follows. 
The term "lower" is intended to mean 1 to 6 carbon 
5 atom(s), unless otherwise indicated. 

Suitable "aryl" and "aryl moiety" in the term "mono (or 
or tri) aryl (lower) alkyl" may include phenyl, naphthyl and 
the like. 

suitable "lower alkylene" may include straight one 
10 having 1 to 6 carbon atom(s), such as methylene, ethylene, 
trimethylene, tetramethylene, pentamethylene and 
hexamethylene, preferably one having 1 to 3 carbon atom(s) . 

Suitable "lower alkyl" and "lower alkyl moiety" in the 
term "mono (or di or tri) aryl(lower) alkyl" may include 
straight or branched one having 1 to 6 carbon atom(s), such 
as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl, t-butyl, pentyl, t-pentyl, hexyl or the like, 
preferably one having 1 to 4 carbon atom(s) . 

Suitable "protected carboxy" may include esterified 
carboxy and the like. 

Suitable example of the ester moiety of an esterified 
carboxy may be the ones such as lower alkyl ester (e.g. 
methyl ester, ethyl ester, propyl ester, isopropyl ester, 
butyl ester, isobutyl ester, tert-butyl ester, pentyl ester, 
hexyl ester, etc.) which may have at least one suitable 
substituent(s), for exa.mple, lower alkanoyloxy (lower) alkyl 
ester [e.g. acetoxymethyl ester, propionyloxymethyl ester, 
butyryloxymethyl ester, valeryloxymethyl ester, 
pivaloyloxymethyl ester, hexanoyloxymethyl ester, l{or 2)- 
acetoxyethyl ester, 1 (or 2 or 3) -acetoxypropyl ester, l(or 2 
or 3 or 4 ) -acetoxybutyl ester, 1 (or 2 ) -propionyloxyethyl 
ester, l(or 2 or 3) -propionyloxypropyl ester, l (or 2)- 
butyryloxyethyl ester, 1 (or 2) -isobutyryloxyethyl ester, (1 
or 2)-pivaioyloxyethyl ester, 1 (or 2) -hexanoyloxyethyl ester, 
isobutyryloxymethyl ester, 2-ethylbutyryloxymethyl ester. 



20 
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3,3-dimethylbutyryloxyiaethyl ester, 1 (or 2 ) -pentanoyloxyethyl 
ester, etc.], lower alkylsulfonyl (lower) alkyl ester (e.g 2- 
mesylethyl ester, etc.), mono (or di or tri) -halo (lower) alkyl 
ester (e.g. 2-iodoethyl ester, 2, 2, 2-trichloroethyl ester, 
etc.), lower alJcoxycarbonyloxy (lower) alkyl ester (e.g. 
methoxycarbonyloxymethyl ester, ethoxycarbonyloxymethyl 
ester, 2-iP.ethoxycarbonyloxyethyl ester, 

1-et.hoxycarbonyloxyethyl ester, 1-isopropoxycarbonyloxyethyl 
ester, etc.), phthalidylidene (lower) alkyl ester, or (5- lower 
alkyl-2-oxo-l,3-dioxol-4-yl) (lower) alkyl ester [e.g. (5- 
methyl-2-oxo-l,3-dioxol-4-yl) methyl ester, (5-ethvl-2-oxo- 
i,3-dioxol-4-yl) methyl ester, {5-propyl-2-oxo-l, 3-dioxol-4- 
yl) ethyl ester, etc.]; 

lower alkenyl ester (e.g. vinyl ester, allyl ester, etc.); 
15 lower alkynyl ester (e.g. ethynyl ester, propynyl ester, 
etc. ) ; 

ar (lower) alkyl ester which may have at least one suitable 
substituent(s) such as mono (or di or tri) phenyl (lower) alkyl 
ester which may have at least one suitable substituent (s) 
(e.g. benzyl ester, 4-methoxybenzyl ester, 4-nitrobenzyl 
ester, p.henethyl ester, trityl ester, benzhydryl ester, 
bis (me thoxyphenyl) methyl ester, 3, 4-dimethoxybenzyl ester, 
4-hydroxy-3,5-di-tert-butylbenzyl ester, etc.); 
aryl ester which may have at least one suitable 
substituent (s) (e.g. phenyl ester, 4-chlorophenyl ester, 
tolyl ester, tert-butylphenyl ester, xylyl ester, mesityl 
ester, cumenyl ester, etc.); phthalidyl ester; and the like. 

Suitable "substituent" in the term "aryl which may have 
suitable substituent (s)" may include halogen, amino, 
hydroxy, lower alkoxy, lower alkyl as exemplified above, and 
the like. 

suitable "halogen" may include chlorine, bromine, iodine 
and the like. 

suitable "lower alkoxy" may include methoxy, ethoxy 
35 propoxy, isopropoxy, butoxy, isobutoxy, t-butoxy, pentyloxy. 



20 
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t-pentyloxy, hexyloxy and the like. 

Suitable "cyclo(C5-C8)alkene" may include cyclopentene, 
cyclohexene, cycloheptene and cyclooctene. 

Suitable "cyclo(C7-C8)alkene" may include cycloheptene 
and cyclooctene. 

suitable "cyclo(C7-C8)alkane" may include cycloheptane 
and cyclooctane. 

Suitable "bicycloheptane" may include 

bicyclo [2. 2.1] heptane and the like. 

Suitable "bicycloheptene" may include 

bicyclo[2.2.1]heptene (e.g., bicyclo [2 . 2 . 1] hept-2-en, etc.) 
and the like. 

Suitable "substituent" in the term "cyclo (Cs-Cg) alkene, 
cyclo(C7-C8)alkane, bicycloheptane, bicycloheptene, 
tetrahydrofuran, tetrahydrothiophene, azetidine, pyrrolidine 
or piperidine, each of which may have suitable 
substituent (s)" may include imino, hydroxy, oxo, acyl, imino 
protective group, and the like. 

Suitable "acyl" may include lower alkanoyl (e.g. formyl, 
20 acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl, 
oxalyl, succinyl, pivaloyl, etc.); 

lower alkoxycarbonyl (e.-g. methoxycarbonyl, ethoxycarbonyl, 
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, tert- 
butoxycarbonyl, pentyloxycarbonyl, hexyloxycarbonyl, etc.); 
lower alkanesulfonyl (e.g. mesyl, ethanesulf onyl, 
propanesulfonyl, isopropanesulfonyl, butanesulfonyl, etc.); 
arenesulfonyl (e.g. benzenesulfonyl, tosyl, etc.); 
aroyl (e.g. benzoyl, toluoyl, xyloyl, naphthoyl, phthaloyl, 
indancarbonyl , etc . ) ; 

ar (lower) alkanoyl (e.g. phenylacetyl, phenylpropionyl, etc.); 
ar (lower) alkoxycarbonyl (e.g. benzyloxycarbonyl , 
phenethyloxycarbonyl, etc.), and the like. 

Suitable "imino protective group" may include mono (or di 
or tri)aryl (lower) alkyl and the like. 

Suitable "hydroxy protective group" may include lower 



25 
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alkyl as exemplified above, silyi which may have one to three 
suitable substituent (s) , and the like. 

suitable "substituent" in the term "silyl which may have 
one to three suitable substituent (s) " may include lower alkyl 
as exemplified above, aryl as exemplified above, and the 



like. 



suitable "substituent" in the term "lower alkylene which 
may have suitable substituent (s) " may include lower alkyl as 
exemplified above, hydroxy (lower) alkyl (e.g. hydroxymethyl, 
hydroxyethyl, hydroxypropyl, hydroxybutyl, hydroxypentyl, 
hydroxyhexyl, etc.) and the like. 

Suitable "acid residue" may include halogen as 
exemplified above, lower alkanoyloxy (e.g. acetyloxy, etc.), 
sulfonyloxy (e.g. methylsulfonyloxy, phenylsulfonyloxy, 
tolylsulfonyloxy, etc.), and the like. 

Preferred embodiments of the object compound (I) are as 
follows : 

is carboxy or protected carfaoxy (more preferably 
esterified carboxy, most preferably lower 
alkoxycarbonyl) , 
r2 is aryl which may have lower alkyl (more preferably phenyl 
or lower alkylphenyl, most preferably phenyl or C,-C>. 
alkylphenyl) , 

is aryl which may have lower alkyl (more preferably phenyl 
or lower alkylphenyl, most preferably phenyl or Ci-C. 
alkylphenyl) , 

is hydrogen, lower alkyl (more preferably c^-c^ alkyl, 
most preferably methyl), hydroxy or aryl (more 
preferably phenyl), 
is lower alkylene (more preferably C^^-C^ alkylene, most 
preferably methylene or ethylene). 



r3 



a1 
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o.oo.oo.oo. 




is bond, -CH2- or -CO-, 



and 



( ) is cyclo ( 



^5~C8^ ^^^e^e, cyclo (C7-CQ) - 



alkane, bicycloheptane (more preferably 
bicyclo [ 2 . 2 . 1 ] heptane ) , bicycloheptane (more 
preferably bicyclo [2 .2 , 1 ] heptane, most preferably 
bicyclo[2.2.1]hept-2-ene) , tetrahydrof uran, 
tetrahydrothiophene, azetidine, pyrrolidine or 
piperidine, each of which may have one to three 
(more preferably one or two) suitable 
substituent(s) selected from the group consisting 
of imino, 0x0, acyl (more preferably lower 
alkanoyl, most preferably C^-c^ alkanoyl) and imino 
protective group (more preferably mono (or di or 
tri ) phenyl (lower ) alky 1, most preferably 
phenyl ( lower ) alkyl ) ] or 

-^-A^- fin which -X- is -0-, -S- or -N- 

(in which r5 is hydrogen, lower alkyl (more 



preferably C^-C^ alkyl) or acyl 
(more preferably lower 
alkanoyl, most preferably C^^-C^ 
alkanoyl) and 



is lower alkyiene (more preferably C;^-C^ 
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alkylene, most preferably methylene or 
ethylene) which may have one to three (more 
preferably one) suitable substituent (s) 
selected from the group consisting of lower 
alkyl (more preferably Cj^-C^ alkyl) and 
hydroxy (lower) alkyl (more preferably 
hydroxy (C1-C4) alkyl)], and 

n is 0 or 1. 

More preferred compounds of the object compound (I) are 
the compounds of the following formulae (I-A) and (I-B) : 



(I-A) 



(I-B) 



wherein r1 is carboxy, or protected carboxy (more preferably 
esterified carboxy, most preferably lower 
alkoxycarbonyl) , 
r2 is phenyl, or lower alkylphenyl (more preferably 
C2-C4 alkylphenyl), 
is phenyl, or lower alkylphenyl (more preferably 
C2-C4 alkylphenyl) and 
a1 is lower alkylene (more preferably Ci-C^ alkylene, 
most preferably methylene) . 

Most preferred compounds of the object compound (I) are 
the compounds of the following formulae (I-c) and (I-D) : 





(I-D) 



wherein is carboxy, or protected carboxy (more preferably 
esterified carboxy, most preferably lower 
alkoxycarbonyl) , 
is phenyl, 
R-^ is phenyl, and 

is lower alkylene (more preferably Cj^-C^ alkylene, 
most preferably methylene) . 

It is to be noted the object compound (I) may include 
one or more stereoisomers due to asymmetric carbon atom(s) 
and double bond, and all of such isomers and a mixture 
thereof are included within the scope of the present 
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invention. 



It IS further to be noted isomerization or rearrangement 
Of the object compound (I) may occur due to the effect of the 
light, acid, base or the like, and the compound obtained as 
Che result of said isomerization or rearrangement is also 
included within the scope of the present invention. 

It is also to be noted that the solvating form of the 
compound (I, (e.g. hydrate, etc.) and any form of the crystal 
of the compound (I) are included within the scope of the 
present invention. 



The processes for preparing the object and starting 
compounds of the present invention are explained in detail in 
the following. 

The compound (li) or a salt thereof can be prepared by 
reacting the compound (II) or a salt thereof with the 
compound (III) or a salt thereof. 

This reaction is usually carried out in a solvent such 
as acetonitrile, benzene, N, N-dimethylformamide, 
tetrahydrofuran, methylene chloride, ethylene chloride. 
Chloroform, diethyl ether or any other solvent which does not 
adversely affect the reaction. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to warming. 

The reaction is usually carried out in the presence of a 

base. 

Suitable base may include the inorganic base such as 
alkali metal hydroxide (e.g. sodium hydroxide,, potassium 
hydroxide, etc.), alkaline earth metal hydroxide (e g 
magnesium hydroxide, calcium hydroxide, etc.), alkali metal 
carbonate (e.g. sodium carbonate, potassium carbonate, e-c ) 
alkaline earth metal carbonate (e.g. magnesium carbonate, 
calcium carbonate, etc.) or the like, and the organic base 
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such as tri (lower) alkylamino (e.g., trimethyl amine, 
triethylamine, diisopropylethylamine, etc.), 

di (lower) alkylaniline (e.g. dimethylaniline, etc.), pyridine 
or the like. 

Procass 7 

The compound (lb) or a salt thereof can be prepared by 
subjecting the compound (la) or a salt thereof to elimination 
reaction of the carboxy protective group. 

Suitable method of this reaction may include 
conventional one such as hydrolysis, reduction and the like. 

(i) For Hydrolysis : 

T.he hydrolysis is preferably carried out in the presence 
of a base or an acid including Lewis acid. 

Suitable base may include an inorganic base and an 
organic base such as an alkali metal [e.g. sodium, potassium, 
etc.], the hydroxide or carbonate or bicarbonate thereof, 
trialkylamine [e.g. trimethylamine, triethylamine, etc.], 
picoline, 1, 5-diazabicyclo [ 4 . 3 . 0]non-5-ene, 

1 , 4-dia2abicyclo [2.2.2] octane, 1 , 8-dia2abicyclo [5.4.0] undec- 
7-ene, or the like. 

Suitable acid may include an organic acid [e.g. formic 
acid, acetic acid, propionic acid, trichloroacetic acid, 
trifluoroacetic acid, etc.] and an inorganic acid [e.g. 
hydrochloric acid, hydrobromic acid, sulfuric acid, hydrogen 
chloride, hydrogen bromide, etc.]. The elimination using 
Lewis acid such as trihaloacetic acid [e.g. trichloroacetic 
acid, trifluoroacetic acid, etc.] or the like is preferably 
carried out in t.he presence of cation trapping agents [e.g. 
anisole, phenol, etc.]. 

The reaction is usually carried out in a solvent such as 
water, an alcohol [e.g. methanol, ethanol, etc.], methylene 
chloride, tetrahydrofuran, 1, 2-dimethoxyethane, a mixture 
thereof or any other solvent which does not adversely 
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influence the reaction. A liquid base or acid can be also 
used as the solvent. The reaction temperature is not 
critical and the reaction is usually carried out under 
cooling to warming. 

(ii) For reduction : 

Reduction is carried out in a conventional manner, 
including chemical reduction and catalytic reduction. 

Suitable reducing agents to be used in chemical 
reduction are a combination of a metal (e.g. tin, zinc, iron, 
etc.) or metallic compound (e.g. chromium chloride, chromium 
acetate, etc.) and an organic or inorganic acid (e.g. formic 
acxd, acetic acid, propionic acid, trif luoroacetic acid, 
p-toluenesulfonic acid, hydrochloric acid, hydrobromic acid. 



suitable catalysts to be used in catalytic reduction are 
conventional ones such as platinum catalysts (e.g. platinum 
plate, spongy platinum, platinum black, colloidal platinum, 
Platxnum oxide, platinum wire, etc.), palladium catalysts 
(e.g. spongy palladium, palladium black, palladium oxide, 
palladium on carbon, colloidal palladium, palladium on barium 
sulfate, palladium on barium carbonate, etc.), nickel 
catalysts (e.g. reduced nickel, nickel oxide, Raney nickel, 
etc.), cobalt catalysts (e.g. reduced cobalt, Raney cobalt, 
etc.), iron catalysts (e.g. reduced iron, .Raney iron, etc ) 
copper catalysts (e.g. reduced copper, Raney cooper, Ullman 
copper, etc.) and the like. The reduction is usually carried 
out in a conventional solvent which does not adversely 
influence the reaction such as water, methanol, ethanol, 
propanol, ethyl acetate, N, N-dimethylformamide, 
tetrahydrofuran, or a mixture thereof. Additionally, in case 
that the above-mentioned acids to be used in chemical 
reduction are in liquid, they can also be used as a solvent. 

The reaction temperature of this reduction is not 
critical and the reaction is usually carried out under 
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cooling to warming. 



Proge<;<:; ^ 

The compound (id) or a salt thereof can be prepared by 
subjecting the compound (Ic) or a salt thereof to oxidation 

reaction. 

oxidation is carried out in a conventional manner and 
suitable oxidizing reagent may include per acid (e g 
perbenzoic acid, m-chloroperbenzoic acid, performic acid 
peracetic acid, perphthalic acid, etc.), and the like. 

The reaction is usually carried out in a conventional 
solvent such as water, alcohol (e.g., methanol, ethanol, 
xsopropyl alcohol, etc.), tetrahydrofuran, dioxane, 
dichlorome thane, ethylene dichloride, chloroform, 
15 N,N-dimethylformamide, N,N-dimethylacetamide, or any other 

organic solvent which does not adversely affect the reaction. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to heating. 

20 ProoPBg a 

The compound (If, or a salt thereof can be prepared by 
subjecting the compound (le) or a salt thereof to elimination 
reaction of the imino protective group. 

This reaction can be carried out in a similar manner to 
that Of the aforementioned Prpcf^,.^s ?, and therefore the 
reagents to be used and the reaction conditions (e.g 
solvent, reaction temperature, etc.) can be referred to those 
of the ££a£a£S_2.. 

30 ProrP.s.c; s 

The compound (Ih) or a salt thereof can be prepared by 
subjecting the compound (ig) or a salt thereof to reduction 



reaction. 



35 



This reduction can be carried out in a similar manner to 
that of the aforementioned Sx.OQ^^s ?. and therefore the 
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reagents to be used and the reaction conditions (e.g., 
solvent, reaction temperature, etc.) can be referred to those 
of the Prorpss ? 

Process $ 

The compound (Ij) or a salt thereof can be prepared by 
reacting the compound (V) or a salt thereof with the compound 
(VI) or a salt thereof. 

This reaction can be carried out in a similar manner to 
that of the aforementioned ££aC£S5_l, and therefore the 
reagents to be used and the reaction conditions (e.g., 
solvent, reaction temperature, etc.) can be referred to those 
of the Process 1 , 

15 ProcesB n 

The compound (II) or a salt thereof can be prepared by 
subjecting the compound (IV) or a salt thereof to elimination 
reaction of the hydroxy protective group. 

The reagent to be used in this reaction may include 
halotrial}cylsilane (e.g., iodotrimethylsilane, etc.), alkali 
metal thioallcoxide (e.g., sodium thioethoxide, etc.), alJcali 
metal sulfide (e.g., sodium sulfide, etc.), allcali metal 
diphenylphosphide (e.g., lithium diphenylphosphide, etc.), 
aluminum halide (e.g., aluminum chloride, aluminum bromide, 
etc.), boron trihalide (e.g., boron trichloride, boron 
tribromide, etc.), pyridine hydrochloride, aDcylmagnesium 
halide (e.g., methylmagnesium iodide, etc.), lithium halide 
(e.g., lithium chloride, etc.), tetraalkylammonium halide 
(e.g., tetrabutylammonium fluoride, etc.), a combination of 
methionine and sulfonic acid (e.g., methanesulfonic acid, 
etc. ) , and the like. 

The reaction is usually carried out in a conventional 
solvent such as water, alcohol, (e.g., methanol, ethanol, 
isopropyl alcohol, etc.), tetrahydrofuran, dioxane, 
dichloromethane, ethylene dichloride, chloroform, N,N- 



20 
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dimethylformamide,. N, N-dimethylacetamide, or any other 
organic solvent which does not adversely affect the reaction. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to heating. 

The compound (IV) or a salt thereof can be prepared by 
the methods disclosed in the Preparations described later or 
similar manners thereto. 

The compound (V) or a salt thereof can be prepared by 
subjecting the compound (VII) or a salt thereof to halogenation 
reaction. 

This reaction can be carried *out by the method disclosed in 
the Preparation 21 or similar manners thereto. 

The compound (VII) or a salt thereof can be prepared by the 
methods disclosed in the Preparations described later or similar 
manners thereto. 

Process C 

The compound (VI) or a salt thereof can be prepared by 
subjecting the compound (VIII) or a salt thereof to elimination 
reaction of the acyl group. 

This reaction can be carried out in a similar manner to 
that of the aforementioned Process 2 , and therefore the reagents 
to be used and the reaction conditions (e.g., solvent/ reaction 
temperature, etc.) can be referred to those of the Process 2 . 

The compound (VIII) or a salt thereof can be prepared by 
the methods disclosed in the Preparations described later or 
similar manners thereto. 

The object compound (I) of this invention and 
pharmaceutically acceptable salt thereof have pharmacological 
activities such as an inhibitory activity on platelet 
aggregation, vasodilating activity, antihypertensive activity or 
the like and are prostaglandin I2 agonists, and therefore can be 



wo 97/03973 



PCr/JP96/01996 



- 26 - 

used for treating and/or preventing thrombosis, arterial 
obstruction (e.g., chronic arterial obstruction, etc.), 
cerebrovascular disease, gastric ulcer, hepatitis, hepatic 
insufficiency, hepatic cirrhosis, arteriosclerosis, ischemic 
heart disease, restenosis or ischemic complications after 
coronary angioplasty (e.g., ptca, coronary stenting, etc.), 
hypertension, inflammation, autoimmune disease, heart failure 
renal disease (e.g., renal failure, nephritis, etc.), diabetic 
complication (e.g., diabetic neuropathy, diabetic nephropathy, 
diabetic retinopathy, etc.), peripheral circulatory disturbance 
baldness, bedsore, and the liJce, and can be also used for 
protecting organs after transplantation or surgery. 

Further, the object compound (I) and pharmaceutically 
acceptable salt thereof can be also used as a component for 
organ preserving fluids and as an agent for inhibiting 
metastasis of cancer. 

in order to show the utility of the object compound (I), 
pharmacological data of the representative compounds thereof 
are shown in the following. 

Inhibition of human platelet aggregation induced 
by APF . 

[I] Test Compound : 

(1) sodium f3-[[2-(4,5-diphenyloxa2ol-2-yl)-2-cyclohepten-l- 
yl ] methyl Jphenoxy J acetate 

(2) sodium salt of (IR) -1- [ (2R) -2- (4, 5-diphenyloxazol-2- 
yl ) pyrrol idin- 1 - yl ] -5-carboxyme thoxy- 1,2,3,4- 
tetrahydronaphthalene 



(IIJ Test Method 
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Human blood was obtained from healthy volunteers and 
mixed with 1/10 volume of 3.8% sodium citrate, pH 7.4. The 
citrate blood was centrifuged at 150 X g for 10 minutes and 
the platelet rich plasma (PRP) was removed. The remaining 
blood was centrifuged for a further 10 minutes at 1500 X g to 
prepare the platelet poor plasma (PPP), which was used as a 
reference for platelet aggregation. Aggregation studies were 
carried out using HEMATRACER 801 (NBS, Japan) , a 8 channel 
aggregometer. 25 //I of sample solution and 225 ^Ll of PRP 
were mixed and stirred at 1000 rpm for 2 minutes at 37'c. 
Aggregation was induced by ADP solution at the final 
concentration of 2.5 ^M. 



[Ill] Test result 
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Test Compound 


Inhibition {%) 


(1) 1-0 X 10~'^M 


88 ± 0.5 


(2) 1.0 X lO-'^M 


85 ± 7.6 



mean ± S.E. 

The pharmaceutical composition of the present invention 
can be used in- the form of a pharmaceutical preparation, for 
example, in solid, semisolid or liquid form (e.g. tablet, 
pellet, troche, capsule, suppository, cream, ointment, 
aerosol, powder, solution, emulsion, suspension etc.), which 
contains the object compound (I) or a pharmaceutically 
acceptable salt thereof as an active ingredient, suitable for 
rectal, pulmonary (nasal or buccal inhalation) , nasal, 
ocular, external (topical), oral or parenteral (including 
subcutaneous, intravenous and intramuscular) administrations 
or insufflation. 

The pharmaceutical composition of this invention can 
contain various organic or inorganic carrier materials, which 
are conventionally used for pharmaceutical purpose, such as 
excipient (e.g. sucrose, starch, mannit, sorbit, lactose. 



wo 97/03973 PCT/JP96/01996 



10 



- 28 - 

glucose, cellulose, talc, calcium phosphate, calcium 
carbonate, etc.), binding agent (e.g. cellulose, methyl 
cellulose, hydroxypropylcellulose, polypropylpyrrolidone, 
gelatin, gum arabic, polyethyleneglycol, sucrose, starch, 
etc.), disintegrator (e.g. starch, carboxymethyl cellulose, 
calcium salt of carboxymethyl cellulose, hydroxypropylstarch, 
sodium glycol-starch, sodium bicarbonate, calcium phosphate, 
calcium citrate, etc.), lubricant (e.g. magnesium stearate, 
talc, sodium laurylsulfate, etc.), flavoring agent (e.g. 
citric acid, mentol, glycine, orange powders, etc.), 
preservative (e.g. sodium benzoate, sodium bisulfite, 
methylparaben, propylparaben, etc.), stabilizer (e.g'. citric 
acid, sodium citrate, acetic acid, etc.), suspending agent 
(e.g. methyl cellulose, polyvinylpyrrolidone, aluminum 
stearate, etc.), dispersing agent, aqueous diluting agent 
(e.g. water), base wax (e.g. cacao butter, 
polyethyleneglycol, white petrolatum, etc.). 

The effective ingredient may usually be administered 
with a unit dose of 0.01 mg/kg to 50 mg/kg, 1 to 4 times a 
20 day. However, the above dosage may be increased or decreased 
according to age, weight, conditions of the patient or the 
administering method. 
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The following Preparations and Examples are given only 
for the purpose of illustrating the present invention in more 
detail . 

(1) To a solution of y-butyrolactone (3.0 g) in 
tetrahydrofuran (THF) (30 ml) was added lithium 
diisopropylamide (LDA) (28 ml, 1.5 M solution in cyclohexane) 
at -78'C under and then after 30 minutes, a solution of 

a-anisaldehyde (4 .7 g) in THF (10 ml) was added in the 
solution. After being stirred for 2 hours at the same 
temperature, the solution was poured into the mixture of 
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ethyl acetate and water. The organic layer was washed with 

IN-HCl solution, sat. NaKC03 and brine, dried over MgSO^, and 

evaporated in vacuo. The residue was purified by 

chromatography on silica gel to afford 3- [hydroxy (3- 

laethoxyphenyl) methyl) -2-oxotetrahydrofuran (7.4 g) . 
MS (m/z) : 205 (M*-17) 

IR (Neat) : 3400, 1725 cm"- 

NMR (CDCI3, 5) : 2.2-2.8 (4H, m) , 3.81 (3H, s) , 4.1- 
4.4 (2H, iti), 4.80 (IH, d, J=8.0Hz), 6.8-7.1 (3H, 
m), 7.27 (IK, t, J=8.0Hz) 

(2) A mixture of 3- [hydroxy (3-methoxyphenyl) methyl] -2- 
oxotetrahydrofuran (1.0 g) and 10% Pd/C (0.5 g) in ethanol 

(20 ml) was stirred under H2 for, 10 hours. The catalyst was 
filtered off and the filtrate was evaporated in vacuo to give 
3- O-methoxybenzyl) -2-oxotetrahydrofuran (0.8 g) . 
MS (m/z) : 207 (M++1) 

IR (Neat) : 1750 cm"! 

NMR (CDCI3, 6) : 2.0-2.6 (4H, m) , 2.7-3.2 (3H, m) , 
3.79 (3H, s), 4.1-4.4 (2H, m) , 6.7-7.1 (3H, m) , 
7.2-7.4 (IH, m) 



(3) To a solution of 3- (3-methoxybenzyl) -2- 
oxotetrahydrofuran (4.7 g) in dic.hloromethane (60 ml) was 
added BBr3 (46 ml, IM solution in dichlorome thane) at 0°C. 
After being stirred for 2 hours, the solvent was evaporated 
in vacuo. The residue was diluted with ethyl acetate, and 
the mixture was washed with water and brine. The dried 
solvent was evaporated and the residue was dissolved in N,N- 
dimethylformamide (DMF) (30 ml) . To the solution were added 
imidazole (3.1 g) and t-butyldiphenylsilyl chloride (8.9 g) 
and stirred for 2 hours at room temperature. The solution 
was poured into the mixture of ethyl acetate and water. The 
organic layer was washed with water and brine, dried over 
35 MgS04, and evaporated in vacuo. The residue was purified by 
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Chromatography on silica gel to afford 3-(3-t- 

butyldiphenylsilyloxyben2yl)-2-oxotetrahydrofuran (8.6 g) 
MS (m/2) : 429 (m+-i) 

IR (Neat) : 1760 ac-l 
5 NMR (CDCI3, 5) : 1.05 (9H, s) , 1.4-2.0 {2H, , 2 3- 

2.6 (2H, m), 3.01-3.06 (IH, m) , 3.8-4.2 (2H, m) , 
6.47 (IH, lu), 6.6-6.8 (2H, m) , 7.05 (IH, t, J=8Hz) , 
7.2-7.5 (6H, m), 7.6-7.8 (4H, m) 

10 (4) To a solution of 4, 5-diphenyloxazole (5.3 g) in THF (50 
ml) at -78-C under N2 was added n-butyllithium (1.6 M in 
hexane, 9.2 ml). After 30 minutes, a solution of 3-(3-t- 
butyldiphenylsilyloxyben2yl)-2-oxotetrahydrofuran (3.3 g) in 
THF (30 ml) was added thereto and stirred for 1 hour at the 
same temperature. The reaction mixture was poured into the 
mixture of ethyl acetate and water. The organic layer was 
washed with IN-HCl solution, sat. NaHC03 and brine, dried 
over MgS04, and evaporated in vacuo. The oily residue was 
dissolved in THF (100 ml) and LiAlH^ was added to the 
solution at O'C. After being stirred for 2 hours, the 
mixture was poured into a mixture of ethyl acetate and IN-HCl 
solution. The organic layer was washed with sat. NaHCO, and 
brine, dried over MgSO^, and evaporated in vacuo. The 
residue was purified by chromatography on silica gel to 
afford 3- [3- (4, 5-diphenyloxazol-2-yl) -3-hydroxy-2- (2- 
hydroxyethyl ) propyl ] -l- < t-butyldiphenylsilyloxy) benzene (4.3 

g) - 

MS (m/2) : 654 (M'**+l) 
IR (Neat) : 3400 cm~l 

NMR (CDCI3, 6) : 1.09 (9H, s) , 1.4-1.8 (2H, m) , 2.2- 

2.7 (3H, m), 3.3-3.8 (2H, m) , 4.6-4.8 (IH, m) , 6.5- 

6.8 (3H, m), 6.99 (IH, t, J=8H2) , 7.2-7.8 (20H, m) 



20 



25 



35 



(5) A mixture of 3- [3- (4, 5-diphenyloxazol-2-yl) .3-hydroxy-2- 
(2-hydroxyethyl)propyl]-i-(t-butyldiphenylsilyloxy)benzene 
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(1.3 g) and p-toluenesulf onic acid (100 mg) in toluene (20 
ml) was stirred under reflux for 6 hours. The solution was 
washed with sat. NaHCO^ and brine, dried over MgS04, and 
evaporated in vacuo to afford crude 2- (4, 5-diphenyloxazol-2- 
yl) -3- (3-t-butyldiphenylsilyloxybenzyl) tetrahydrofuran (1.5 

g) . 



Preparation 7 

A mixture of 3- [3- (4, 5-diphenyloxazol-2-yl) -3-hydroxy-2- 

1 0 ( 2-hydroxye thyl ) propyl ] - 1 - ( t-butyldiphenyls ilyloxy ) benzene 

(3.0 g) and methanesulf onyl chloride (l.i ml) and 

triethylamine (2.6 ml) in THF (50 ml) was stirred at room 

temperature for 1 hour. The solution was diluted with ethyl 

acetate and washed with sat. NaUCO^ and brine, dried over 

15 MgSO^, and evaporated. The residue was dissolved in DMF (40 

ml) and to the solution was added Na2S (600 mg) . After being 

stirred for 30 minutes at SO'-C, the mixture was partitioned 

between ethyl acetate and water. The organic layer was 

washed with water, sat. NaHC03, brine. The dried solvent 

^0 was evaporated in vacuo and the residue was purified by 

chromatography on silica gel to afford 2- (4, 5-diphenyloxazol- 

2-yl) -3- (3-t-butyldiphenyisilyloxyben2yl) tetrahydrothiophene 
(3.2 g) . 

MS (m/z) : 652 (M'*"-rl) 
15 XR (Neat) : 1600, 1580 cm"l 

NMR (CDCI3, 6) : 1.08 (9H, s), 2.0-2.5 (4H, m) , 

2.6-3.2 (3K, m), 4.10 (2/3H, d, J-7H2) , 4.20 (1/3H, 
d, J=7H2), 6.4-6.8 (3H, m) , 6.9-7.1 (IH, m) , 7.2- 
7.8 (20H, m) 

0 

(1) 3- [3- (4, 5-Diphenyloxa2ol-2-yl)-3-hydroxy-2- (2- 
hydroxyethyl) propyl] -1-methyloxybenzene was obtained 
according to a similar manner to that of Preparation 1 (4). 
5 MS (m/z) : 430 (M"*"-!-!) 
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IR (Neat) : 3400 cm-1 

mR (CDCI3, 6) : 1.8-2.0 (2H, m) , 2.5-3.0 (3H, m) , 

3.71 (3H, s), 3.6-4.0 (2H, m) , 4.95 (IH, d, J=2Hz) , 
6.6-6.9 (3K, m), 7.15 (IH, t, J=8Hz) , 7.2-7.8 (IQH, 

IT.) 

(2) A nixture of 3- [3- (4, 5-diphenylcxazol-2-yl, -3-hydroxy-2- 
(2-hydroxyethyl ) propyl ]-i-niethoxybenzene (3.3 g) and 
methanesulfonyl chloride (1.8 „i, and triethylamine (4.3 ml) 
m TKF (50 ml) was stirred at room te.mperature for 1 hour 
The solution was diluted with ethyl acetate and washed with 
sat. NaHC03 and brine, dried over MgSO^, and evaporated The 
residue was dissolved in benzylamine (10 ml). After being 
stirred for 2 hours at 80°c, the mixture was partitioned 
15 between ether and water. The organic layer was washed with 
water and brine. The dried solvent was evaporated in vacuo 
and the residue was purified by chromatography on silica gel 
CO afford l-benzyl-2-(4,5-diphenyloxa2ol-2-yl)-3-(3- 
methoxybenzyl) pyrrolidine (I.5 g) . 
20 MS (m/z) : 501 (M++1) 

IR (Neat) : I6OO cm~l 

NMR (CDCI3, 6) : 2.0-3.2 (7H, m) , 3.60 (3H, 5), 

3.5-4.0 (3H, m), 6.5-6.8 (3H, m) , 7.0-7.8 (16H, m) 

25 PreDai-a1-i>n ^ 

( 1 ) 2- (a-Hydroxy-3-methoxybenzyl ) cycloheptanone was 

obtained accordi.ng to a similar manner to that of 
Preparation 1 (l) . 
-MS (m/z) : 231 (M+-17) 
^° IR (Neat) : 3400, 1690 cm-1 

NMR (CDCI3, 6) : 1.0-2.0 (8H, m) , 2.3-2.7 (2H, m) , 2.8 
(IH, m), 3.20 (IH, d, J=2Hz) , 3.78 (3H, s) , 5.15 
(IH, t, J=2Hz), 6.7-7.0 (3H, m) , 7.26 (IH, t, 
J=8H2) 

35 
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LO 



(2) 



(3) 



2-(3-Methoxyben2yl)cycloheptanone was obtained according 
to a similar manner to that of Preparation 1 (2) . 
IR (Neat) : 1700 cm"^ 

NMR (CDCl,,, 6) : l 9-2 0 ^rh o >, ^ ^ 

3' ^-^ ^-0 (8H, m) , 2.4-2.6 (3H, m) , 2 8 

(IH, m), 3.05 (IH, dd, J=5.8, 13.5H2), 3.77 (3H, 

s), 6.5-6.9 (3H, m), 7.21 (IH, t, J=8Hz) 

1-Hydroxy-l- (4, 5-diphenyloxa2ol-2-yl) -2- (3- 
methoxybenzyl) cycloheptane was obtained by reacting 2- 

{3-methoxybenzyl)cycloheptanone according to a similar 
manner to that of Preparation 1 (4). 
MS (m/z) : 454 {M"*"+l) 
IR (Neat) : 3400 cm"! 

NMR (CDCI3, 5) : 1.2-2.6 (IIH, m) , 3.20 (IH, br s), 

3.64 (3H, s), 6.5-6.8 (3H, m) , 7.10 (IH, t, J=8H2) , 
7.3-7.8 (lOH, m) 



(4) A mixture of I'hydroxy-l- (4, 5-diphenyloxa2ol-2-yl) -2- (3- 
methoxybenzyDcycloheptane (5.2 g, and p-toluenesulfonic acid 

(500 mg) in toluene (50 ml) was stirred under reflux for ^ 
hours. The solution was washed with water, sat. NaHCOa and 
brine, dried over MgSO^, and evaporated in vacuo. The 
residue was purified by chromatography on silica gel to 
afford 1- (4, 5-diphenyloxa2ol-2-yl) -7- {3-methoxybenzyl) -l- 
cycloheptene (4.7 g) . 

MS Cm/z) : 436 (M++1) 
IR (Neat) : 1600 cm"! 

NMR (CDCI3, 5) : 1.3-2.0 (6H, m) , 2.4 (2H, m) , 2.83 
(IH, ad, J=10.0, 14Hz), 3.00 (IH, dd, J=6.0, 
14.0H2), 3.78 (3H, s) , 6.7-7.0 (3H, m) , 7.20 (IH, 
t, J=8Hz), 7.2-7.8 (IIH, m) 

Preparah-i^n 

(1) A mixture of l-azido-S-methoxy-l, 2, 3, 4- 
tetrahydronaphthalene (1.0 g) and 10% Pd/C (0.5 g) in 
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methanol (20 ml) was stirred under H2 for 10 hours. The 
catalyst was filtered off and filtrate was evaporated. The 
residue was dissolved in toluene (30 ml) and 4-hydroxy-l- 
(4,5-diphenyloxa2ol-2-yl)butan-l-one (1.3 g) and d- 
5 toluenesulfonic acid (200 mg, were added to the s;iution 
After the mixture was heated under reflux in Dean-Stark ' 
apparatus for 4 hours, the solvent was removed in vacuo. The 
residue was dissolved in methanol (20 ml) and NaBH, (0 4 g) 
was added. After being stirred for 4 hours, the solution was 
LO poured into the mixture of ethyl acetate and water. The 
organic layer was washed with water and brine, dried over 
MgSO,, and evaporated in vacuo. The residue was purified by 
cnromatography on silica gel to afford 1- [ [4-hydroxy-l- (4, 5- 

diphenyloxazol-2-yl) butyl] amino] -5-methoxy-l, 2, 3, 4- 
5 tetrahydronaphthalene (0.9 g) . 

MS (m/2) : 469 (M++1) 

IR (Neat) : 3400 cm"! 

NMR (CDCI3, 5) : 1.6-2.8 (lOH, m) , 3.4-3.6 (2H, m) , 
3.79 (3H, s), 3.7-3.9 (IK, m), 4. 0-4. 2 (IH, m) , 
6.6-6.8 (IH, m), 6.9-7.2 (2.H, m) , 7.3-7.7 (lOH, m) 

(2) TO a solution of 1- [ [4-hydroxy-l- (4, 5-diphenyloxa2ol-2- 
yl)butyl]amino]-5-methoxy-l,2,3,4-tetrahydronaphthalene (0 9 
g) m CH2Cl2(20 ml) was added SOCl2(3 ml). After being 
stirred for 4 hours, the solvent was removed. The residue 
was dissolved in CH3CN (20 ml) and K,C03 (5 g) was added to 
the solution. After being stirred for 4 hours under reflux, 
the solution was poured into the mixture of ethyl acetate and 
water. The organic layer was washed with water and brine, 
cried over MgSO,, and evaporated in vacuo. The residue was 
purified by chromatography on silica gel to afford l-[2-(4 5- 

diphenyloxazol-2-yl)pyrrolidin-l-yl]-5-methoxy-l, 2,3,4- ' 
tetrahydronaphthalene (0.57 g) . 

MS (m/z) : 451 (M++1) 
IR (Neat) : 1580 cm-^ 
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NMR (CDCI3, 5) : 1.5-2.3 (8H, , 2.4-3.2 (4H, m, , 

3.69 and 3.76 (3H, each s), 4.0-4.2 (2H, m) , 6.4- 
6.72 (3H, m), 7.3-7.7 {lOH, m) 

(1) TO a solution of 5-t-butyldiphenylsilyloxy-l-tetralone 
(2-9 g) and (R) "5, 5-diphenyl-2-n.ethyl-3, 4-propano-l, 3, 2- 
oxazaborolidine (2.3 g, m THF (5 nl, was added borane 
tetrahydrofuran complex (7.1 ml, IM solution in THF) at 
10 -18-C After being stirred for 30 minutes, the reaction was 
quenched with IN HCl solution. The mixture was poured into . 
mxxture of ethyl acetate and water. The organic layer was 
washed With IN-HCl solution, sat. NaHC03 and brine, dried 
over Mgso,, and evaporated in vacuo. The residue was 
purxfxed by chromatography on silica gel to afford (IS)-l- 
hydroxy-5-t-butyldiphenylsilyloxy-l, 2, 3, 4- 
tetrahydronaphthalene (3.2 g) . 
MS (m/z) : 401 (M+-1) 

NMR (CDCI3, 5) : 1.10 (9H, s) , 1.8-2.2 (4H, m) , 

2-6-3.1 (2H, m), 4.79 (IH, t, J=4.8H2), 6.30 (IH, 
d, J=8H2), 6.77 (IH, t, J=8H2), 6.97 (IH, d, 
J=8H2), 7.3-7.9 (lOH, m) 
HPLC; chiralcel AD, 2% isopropanol/hexane, 20.3 ml/min 

(2) A mixture of dS) -l-hydroxy-5-t-butyldiphenylsilyloxy- 
1,2,3,4-cetra.hydronaphthalene (1.0 g) and diphenyl 
Phosphorazidate (0.65 ml) was dissolved in toluene (10 ml) 
The mixture was cooled to O'c under and neat 1,8- 

diazabicyclo[5.4.0]-7-undecene (DBU) (0.45ml) was added 
The reaction mixture was stirred for 2 hours at O'c then at 

C for 16 hours. The resulting mixture was washed with 
water and IN-HCl. The organic layer was concentrated in 
vacuo and purified by silica gel chromatography to give (IR)- 
l-a2ido-5-t-butyldiphenylsilyloxy-l, 2, 3, 4- 
tetrahydronaphthalene (950 mg) . 
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MS (m/2) : 400 (M"^+l) 
IR (Neat) : 2100 cm-^ 

NMR (CDCI3, 6, : 1.10 (9H, s), 1.8-2.2 (4H, , 

2.6- 3.1 (2H, 4.5-4.7 (IH, , 6.3-6.4 (IH, , 

6.7- 7.0 (2H, m), 7.1-7.8 (lOH, m) 

3\TT: '^^>-^-"i^°-5-t-butylciiphenylsilylo.y- 
-,2,3,4-tetrahydronaphthalene (0.95 mg) and 10% Pd/C (0 2 a) 
.n a n^ixture of ethanol (20 .1, and THF (20 ral, was stirred 
unde. H, .or 2 hours. The catalyst was filtered off anl 
(10 1 residue was dissolved in DMF 

(10 xnl, and then K,C03 (600 rag, and (4, 5-diphenyloxazol-2- 
yl .ethyl hro.ide (700 .g, were added thereto. After being 
starred for 2 hours at room temperature, the mixture was 
poured into a mixture of ethyl acetate and water. The 
organic layer was washed with water and brine, dried over 
HgSO,, and evaporated in vacuo. The residue was purified by 
Chromatography on silica gel to afford (lR)-l-(4 5. 

dxphenyloxazol-2-yl)methylamino-5-t-butyldipheny;silyloxy- 

1, 4-tetrahydronaphthalene (1.4 g) . 
MS im/z) : 636 (M'^+1) 
IK (Neat) : 3400 cin"^ 

NMH (CDCI3, 5, : 1.09 (9H, s), 1.6-2.2 (4H, m) , 

2.6-3.2 (2K, m), 3.91 (IH, m) , 4.06 (2H, s, , 6.30 
(IH, d, J=8Hz), 6.72 (IH, t, J=8Hz) , 6.93 (IH, d, 
J=8H2), 7.2-7.8 (lOH, m) 



Prenar-al-i,.^ 
(1) 



(2) 



(IR) -l-Hydroxy-5-t-fautyldiphenylsilyloxy-l, 2,3 4- 
tetrahydronaphthalene was obtained according to a 
similar manner to that of Preparation 6 (l) 
HPLC; chiralcel AD, 2% isopropanol/hexane, 23.8 ml/min 

(IS) -l-Azido-5-t-butyldiphenylsilyloxy-l, 2, 3, 4- 
tetrahydronaphthalene was obtained according to a 
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Similar manner to that of Preparation 6 (2) . 

(3) (lS)-l-(4,5-Diphenyloxazol-2-yl)iiiethylamino-5-t- 

butyldiphenylsilyloxy-l, 2, 3, 4-tetrahydronaphthalene was 
obtained according to a similar manner to that of 
Preparation 6 (3) . 

PrenaT-flfiffn » 

To a solution of (IR) -l-hydroxy-5-t- 

butyldiphenylsilyloxy-1, 2, 3, 4-tetrahydronaphthalene {1.5 g) 
in THF (20 ml) were added n-butyllithium (2.8 ml, 1.5M 
solution in hexane) , (4, 5-diphenyloxa2ol-2-yl) methyl bromide 
(1.8 g) and Nal (1.2 g) at -78-C under N2 . The solution was 
warmed to the room temperature and stirred for 6 hours. The 
mixture was poured into a mixture of ethyl acetate and water. 
The organic layer was washed with IN-KCl solution, sat. 
NaHC03 and brine, dried over MgS04, ^^d evaporated in vacuo. 
The residue was purified by chromatography on silica gel to 
afford (lR)-l-(4,5-diphenyloxazol-2-yl)methyloxy-5-t- 

butyldiphenylsilyloxy-1, 2, 3, 4-tetrahydronaphthalene (1.65 g) . 
MS (m/z) : 636 (M++1) 

IR (Neat) : 3400 cm~^ 

NMR (CDCI3, 6) : 1.09 {9H, s), 1.6-2.2 (4H, m) , 
2.6-3.2 (2H, m), 4.65 (IH, ra) , 4.75 (IH, d, 
J=13.2Hz), 4.84 (IH, d, J=13.2Hz), 6.31 (IH, d, 
J=8Hz), 6.75 (IH, t, J=8Hz), 6.98 (IH, d, J=8Hz) , 
7.2-7.8 (lOH, m) 



15 



20 



30 



Prepara tion q 

(lS)-l-(4,5-Diphenyloxazol-2-yl)methyloxy-5-t-butyl- 
diphenylsilyloxy-1, 2, 3, 4-tetrahydronaphthalene was obtained 
according to a similar manner to that of Preparation 8. 



Prepare 1" 
35 To a 



solution of D-pyroglutamic acid (30 g) in CH2CI2 
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(200 ml) were added benzoin (74 g) , l-ethyl-3- (3- 
dimethylaminopropyDcarbodiimide (68 ml) and 4- 

dimethylaminopyridine (30 a) at rr,r,n, t-^-. 

, . g; at room temperature under No 

After being stirred for 12 hours at ro^m ^ ^' 

nours at room temperature, the 
solvent was evaporated in vacuo, and the residue was 
partitioned between ethyl acetate and water. The organic 

:r:: :::r::sT ^^-^^^ --3 anT::ine, 
compouid inr::::.^ a™^::o" .^^^ 

^ acetate (60 g) were dissolved in a^^^»i-ir^ 

100 c After the solvent „es ren>oved, the residue was 
part.txoned between ethyl acetate and water. The organic 
layer was washed with water, sat. NaHCO, and brine. The 

purified by chromatography on silica gel to give (5R,-5 = 

dlphe„yloxazol-2-yl,pyrrolidin-2-one ,21.. gf. ' ' 

MS Im/z) : 305 (M-^+1) 

IR (Neat) : 3200, 1680, 1640 cm"! 

NMR (CDCl,, 5) • 2 3-? ft /^ix 

3' o) 2.3 2.8 (4H, m) , 4.8-5.0 (IH, m) , 

6.24 (IH, br s), 7.2-7.7 (lOH, m) 

TO a solution of (5R) -5- (4, 5-diphenyloxazoi -2- 
yl)pyrrolidin-2-o-ne (12 g) m tetrahydrofuran (THF) (200 ml) 
were added butyllithium (26 ml, 1.6N solution in hLane) Tnl 
benzyloxycarbonyl chloride (6.8 ml) at -78-0 under nT The 
..xture was stirred for 1 hour at the same temperatu're and 
partitioned between ethyl acetate and water. The organic 
layer was washed with IM-HCl, water, sat. NaHC03 and brine 
The , , evaporated in vacuo, the residue Zl' 

dissolved .nXHP (200 ml,, and l.-.aOH (87 ml) was added at 

the"s 7 '"'""^ temperature 

the o,.,,, evaporated in vacuo. After the residue was 

partitioned between hexane and water, aqueous layer w" 
adjusted to pH=2 and extracted with ethyl acetate The 
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20 



25 



30 



organxc layer was washed with water, sat. NaHC03 and brine, 
xhe drxed solvent was evaporated in vacuo and the residue was 
dissolved xn THF (200 ml) . xo the solution were added 
triethyla^ine (9.0 .1) and ethyl chlorof or:aate (5.0 .1, at 
-5 C under N2 and the mixture was stirred for 1 hour at the 
same temperature. After the filtration, the solution was 
ZZT,.:T^" (3.2 g, in a fixture 



Of TH. (100 ml> and water (100 ml, at 0=c Jnd st:rredT:r 1 
hour, 

water 

and brine. The dried solvent was evaporated in^vac'^o^'anrthe 



10 water. TjT" ""^^ -"ate and 



€=ii-c(»at.e ana 

The organic layer was washed with IN-HCl, sat. NaHCO, 
e. The dried solvent was evaporated in vacuo and th« 
nTlV r"^"^ Chromatography on silica gel to give 

(IR) -N-benzyloxycarbonyl-4-hydroxy-l- (4, 5-diphenyloxazol-2- 
yl) butvlamlno f]-k 



yDbutylamine (13 g) 
15 MS (m/z) : 443 (M++1) 

IR (Neat) : 3300, 1700 cm-l 

NMR (CDCI3, 6) : 1.6-2.2 (4K, m) , 3.68 (2H, m, , 5.10- 
5.2 (IH, m), 5.14 (2H, s) , 5.73 (IH, d, J=10.0Hz), 
7.2-7.7 (lOH, m) 



PrPnaT-f:|ti>p J r, 

A mixture of dR) -N-benzyloxycarbonyl-4-hydroxy-l- (4 5- 
dxphenyloxazol-2-yl)butylamine (12 g) and 10% Pd/C (2 g) in 
methanol (20 ml) was stirred under for 5 hours. The 
catalyst was filtered off and filtrate was evacorated. The 
residue was recrystallized with ether to give "(IR, -4-hydroxy- 
l-(4,5-dipnenyloxazol-2-yl)butylamine (5.8 g) . 
MS (m/z) : 309 (M++1) 

NMR ,CDCl3, 6) : 1.7-2.0 (3H, m, , 2.1-2.4 (IH, m, , 

2.6-2.8 (3H, m), 3.5-3.8 (2H, m) , 4.0-4.2 (IH, m) , 
7.3-7.8 (lOH, m) 



35 vl,b °' ^^^'-^-^y^-xy-l-(4,5-diphenyloxazol-2- 

yDbutylaxuxne (5.8 g, , 5-tert-butyldiphenylsilyloxy-l- 
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tetralone (li g) and p-toluenesulphonic acid (32 mg) in 
toluene (150 n.1, was heated under reflux in Dean-Stark 
apparatus for 48 hours. After the solvent was removed in 

irr'n'!;;/"'*'" dissolved in a mixture of methanol (50 

ml) and THF (200 ml) and NaBH,(0.4 g) was added to the 
solution at -78-C. After being stirred for 4 hours at the 
same temperature, the solution was allowed to stand at the 
room temperature for 30 minutes, then poured into the mixture 
Of ethyl acetate and water. The organic layer was washed 
wxth water and brine, dried over MgSO^ and evaporated in 
vacuo. The residue was purified by chromatography on silica 

IVZ I'T^ ^^^^-^-ff'^^>-^-^V='roxy-l-(4,5-diphenyloxazol- 
2-yl) butyl ] amino] "S-tert-butyldiphenylsilyloxy-l, 2, 3, 4- 
tetrahydronaphthalene (10.2 g) . 

MS (m/z) : 693 (M+) 

IR (Neat) : 3400, 1580 cm"! 

NMR (CDCI3, 5) : 1.08 (9H, s), 1.6-2.2 (8H, m, , 2.6- 
3.1 (2H, m), 3.61 {2H, t, J=6.0H2), 3.88 (IH, m) , 
4.13 (IH, m), 6.30 (IH, d, J=8.0Hz), 6.72 (IH, t 
J=8.0Hz), 6.92 (IH, d, J=8.0Hz), 7.3-7.8 (20H,' m)' 

TO a solution of (IR) -1- [ [ (IR) -4-hydroxy-l- (4, 5- 
diphenyloxa2ol-2-yl)butyl]amino]-5-tert- 

butyldiphenylsilyloxy-l,2,3,4-tetrahydronaphthalene (2 6 g) 
in CH2CI2 (50 ml) was added SOCI2 (3 ml). After being 
starred for 12 hours, the solvent was removed. The residue 
was dissolved in N,N-dimethylformamide (DMF) (15 ml) and 
K2CO3 (2 g, was added to the solution. After being stirred 
for 4 hours at the room temperature, the solution was poured 
^nto the mixture of ethyl acetate and water. The organic 
layer was washed with water and brine, dried over MgSO, and 
evaporated in vacuo. The residue was nurified by 
Chromatography on silica gel to afford (IR, -1- f (2R, -2- (4, 5- 
dxphenyloxa2ol-2-yl)pyrrolidin-l-yl]-5-tert- 
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butyldiphenylsilyloxy-l,2,3,4-tetrahydronaphthalene (1 22 gl 
MS (m/z) : 675 

IR (Neat) : 1560 cm"l 

NMR {CDCI3, 5) : 1.75 (9H, s) , 1.5-2.4 (8H, m) / 2 7- 

3.2 (4.H, n..), 4.0-4.3 (2H, m) , 6.15 (IH, d, J=8Hz) , 
6.45 (IH, t, J=8K2), 6.92 (IH, d, J=8H2) , 7.2-7 8 
(20H, m) 



10 



15 



20 



30 



The following compounds were obtained according to a 
similar manner to that of Preparation 14. 



(1) 



(IS) -1- [ (2R) -2- (4, 5-Diphenyloxa2ol-2-yl)pyrrolidin-l- 
yl]-5-tert-butyldiphenylsilyloxy-l, 2,3,4- 
tetrahydronaphthalene 
MS (m/z) : 675 
IR (Neat) : 1580 cm"l 

NMR (CDCI3, 6) : 1.80 (9H, s) , 1.5-2.4 (8H, m) , 

2.6-3.2 (4H, m), 3.9-4.1 (IH, m) , 4.33 (IH t, 
J=7.4H2), 6.25 (IH, d, J=8Hz) , 6.72 (IK, t, J=8H2) , 
7.2-7.8 (21H, m) 



(2) 



{lS)-l-[{2S)-2-(4,5-Diphenyloxa2ol-2-yl)pyrrolidin-l- 
yl] -5-tert-butyldiphenylsilyloxy-l, 2, 3, 4- 
tetrahydronaphthalene 
MS (m/z) : 675 (M"*") 
IR (Neat) : 1560 cm~l 

NMR (CDCI3, 6) : 1.75 (9H, s), 1.5-2.4 (8H, m) , 

2.7-3.2 (4H, m), 4.0-4.3 (2H, m) , 6.15 (IH, d, 
J=8H2), 6.45 (IH, t, J=8HZ), 6.92 (IH, d, J=8Hz) , 
7.2-7.8 (20H, m) 



(3) 



(IR) -1- [ (2S) -2- (4, 5-Diphenyloxazol-2-yl) pyrrolidin^l- 
yl] -5-tert-butyldiphenylsilyloxy-l, 2, 3, 4- 
tetrahydronaphthalene 
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MS (m/z) : 675 (M+) 

IR (Neat) : 1580 coT^ 

-3' -L-ou s) , 1.5-2.4 (8H, m) , 

2.6-3.2 i4E, xu), 3. 9-4.1 (IH, m) , 4.33 (IH, t, 

J=7.4Kz), 6.25 (IH. d. J=8Hz) , 6.72 (IH, J=8Hz) 
7-2-7.8 (21H, m) ^' 

Dlchloromethane solution (10 xal, of l-amino-2, 3-dihydro- 
4-.ethoxy-lH-indene (0.38 g, , trif luoroacetic anhydride (0.50 
ml), pyridxne (0.35 ml, and 4-dimethylaminopyridine 
(catalytic amount, were stirred for 40 minutes at O'c and 
ror 2 days at ambient temperature. The solvent was removed 
xn vacuo. The residue was extracted with ethyl acetate. The 
mixture was washed with im un 4. • . 

"^^-^ IN HCl solution and brine, dried over 
MgS04, =nd evaporated in vacuo to afford 1- 

trifluoroacetamido-2,3-dihydro-4-methoxy-lH-indene (0.47 g, 
MS (m/z, : 147 (M^-CFgCONH, 
IR (Nujol, : 1690 cm'^ 

NMR (CDCI3, 5, : 1.65-1.96 (IH, m, , 2.58-3.08 (3H, m, , 
3-85 (3H, s,, 5.50 (IH, g, J=7.6Hz,, 6.44 (IH, br) , 
6.80 (IH, d, J=8.1Hz,, 6.90 (IH, d, J=7.6Hz), 7.25 
(IH, dd, J=7.6, 8.1Hz) 

TO a solution of l-trifluoroacetamido-2, 3-dihydro-4- 
laethoxy-lH-indene (0.44 g, and 4, 5-diphenyl-2- 
bromomethyloxazole (0.55 g, m DMP was added K,C03 (0.30 g, . 

eth^r " was extracted 

wxtn ethyl acetate. The mixture was washed with brine, dried 
over Mgso, and evaporated in vacuo. The residue was p;rxf ed 
by chromatography on silica gel to afford 1- [n- 

trifluoroacetyl-N-r(4,5-diphenyloxazol-2-yl,methyl,amino,- 
2,3-dihydro-4-methoxy-lH-indene (0.30 g) . 
MS (m/z) : 493 (M"*"*!) 
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IR (Nujol) : 1680 cm"^ 

-NMR (CDCI3, 5) : 2.15-2.45 (IH, m) , 2.78-3.20 (2H, m) , 
2.50-2.75 (IH, m), 3.82 (3H, s) , 4.38 (IH, d, 
J=16.2Hz), 4.62 (IH, d, J=16.2H2), 5.77 (IH, t, 
J-7.5HZ), 6.73 (IH, d, J=8.1Kz), 6.76 (IH, d, 
J=7.5Hz), 7.16 (IH, dd, J=7.5, 8.IH2), 7.32-7.34 
(6H, m), 7.48-7.59 (4H, m) 

Prepare t;i^ri ° 

To a solution of 1- [N-trif luoroacetyl-N- [ (4 5- 

diphenyloxazol-2-yl,n.ethyl] amino] -2, 3-dihydro-4-lethoxy-lH- 
xndene (0.29 g) of methanol (2 ml) was added IN NaOH aqueous 
solution (2 ml). The mixture was refluxed for 1 day and the 
solvent was removed in vacuo. The residue was extracted with 
ethyl acetate, dried over MgSO^ and evaporated in vacuo. The 
residue was purified by chromatography on silica gel to 

afford l-(4,5-diphenyloxa2ol-2-yl)methylamino-2,3-dihydro-4- 
methoxy-lH-indene (0.19 g) . 

MS (m/z) : 397 (M"^+l) 

NMR (CDCI3, 5) : 1.85-2.10 (IH, m) , 2.10 (IH, br) , 
2.33-2.52 (IH, n) , 2.68-2.87 (IH, m) , 2.92-3.12 
(IH, m), 3.82 (3H, s) , 4.14 (2H, s) , 4.45 (IH, t, 
J=6.1H2), 6.74 (IH, d, J=7.9Hz), 7.05 (IH, d, 
J=7.4H2), 7.20 (IH, dd, J=7.4, 7.9Hz), 7.32-7.40 
(6H, m), 7.57-7.67 (4H, m) 

To a solution of 1- (4, 5-diphenyloxazol-2-yl)methvlamino- 
2, 3-dihydro-4-methoxy-lH-indene (0.18 g) and methyl iodide 
(85 mg) in DMF (3 ml) was added K2CO3 (0.12 g) . After being 
stxrred for 16 hours, the solution was extracted with ethyl 
acetate. T.he mixture was washed with brine, dried over MgSO. 
and evaporated in vacuo. The residue was purified by 
chromatography on silica gel to afford 1- [N-methyl-N- [ (. 5- 
dxphenyloxazol-2-yl, methyl] amino] -2, 3-dihydro-4-methoxy-lK- 
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indene (0.13 g) . 

MS (in/2) ; 411 {M**'+l) 

NMR CCDCI3, 6) : 2.02-2.28 (IH, , 2.44 (3H, s, 

6 73 (IH, d, J=7.9Hz,, 7.08-7.32 (2H, , 7.32-7.48 
(6H, m), 7.58-7.72 (4H, m) 

Examnlo i 

TO a solution of 2- (4, 5-diphenyloxa2ol-2-yl, -3- (3-t- 
butyldiphenylsilyloxybenzyl,tetrahydrofuran (l.Sg, THF 

solutxon, . After being stirred for 1 hour at the room 

The extract was washed with water and brine. The dried 
solvent was evaporated in vacuo. The obtained oil was 
dissolved into DMF (10 .1, and then K2CO3 (2.0 g, and ethyl 
bron.oacetate (0.4 .1, were added at room temperature He 
mxxture was stirred for 2 hours at the same temperature and 
Partxtxoned between ethyl acetate and water. tL orgaLc 
layer was washed with water, sat. NaHC03 and brine. The 
dr.ed solvent was evaporated in vacuo and the residue was 

nTTt - -lica gel to give ethyl [3- 

. [2 (4, 5-diphenyloxa2ol-2-yl) tetrahydrofuran-3- 
yl] methyl ]phenoxy] acetate (680 mg) . 
MS (m/2) : 484 (M++1) 
IR (Neat) : 1760 cm"! 

NMR (CDCI3, 6) : 1.1.,. 3 ,3H, m, , 1.8-3.2 (5H, m) , 

3.8-4.4 (4H, m,, 4.51 and 4.53 (2H, each s, , 4.78 
(1/3H, d, J=6.6Hz), 5.23 {2/3H, d, J=7.2Hz), 6.6- 
7.0 (3H, m), 7.1-7.8 (liH, m) 

Examnlo 7 

To a solution of dR) -1- (4, 5-diphenyloxazol-2- 

yl)methylainino-5-t-butyldiphenylsilyloxy-l, 2,3,4- 
tetrahydronaphthalene in TKF (20 ml) was added 
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tetrabutylanunonium fluoride (3.3ml, IN-THF solution, . After 
bexng stirred for 1 hour at the room temperature, the 

-tracted with ethyl acetate. The mixture was 
washed with water and brine. The dried solvent was 
evaporated in vacuo. The obtained oil was dissolved into DMP 

0 ^1) nd NaH (60. in oil, S3 mg, and ethyl bromoacetate 
(0.24 ml, were added at room temperature. " The mixture was 
starred for 2 hours at the same temperature and partitioned 
between ethyl acetate and water. The organic layer was 
washed With water, sat. NaHC03, and brine. The dried solvent 
was evaporated in vacuo and the residue was purified by 
chromatography on silica gel to give (lR,-l-(4 5- 

diphenyloxazol-2-yl)methylamino-5-ethoxycarbonylmethoxy- 
1,2,3,4-tetrahydronaphthalene (480 mg, . 
MS (m/z, : 483 (M++1, 

IR (Neat, : 3400, 1720 cm"l 

^ (CDCI3, 6, : 1.25 (3H, t, J=7Hz, , 1.6-2.2 (4H, m, , 
2.5-3.0 {2H, m,, 3.92 (IH, t, J=4.4Hz,, 4.10 (2H, 
S), 4.25 {2H, q, j=7Hz) , 4.60 {2H, s, , 6.57 (IH, 
m), 7.0-7.9 (12H, m, 

HPLC; chiralcel AD, 10% isopropanol/hexane, 13. 1 ml/min 



Example T 



The following compounds were obtained according to 
similar manners to those of Examples 1 and 2. 

(1) Ethyl [3-[[2-(4,5-diphenyloxazol-2-yl,- 

tetrahydrothiophen-3-yl]methyl]phenoxy]acetate 
MS (m/z, 500 (M++1, 

IR (Neat) : 1740 cm~^ 

NMR (CDCI3, 5, : 1.25 (3H, t, J=7Hz) , 1.9-3.2 (7H, m, , 
4.0-4.4 (3H, m,, 4.42 (2H, s, , 6.6-6.9 (3H, m) , 
7.18 (IH, t, J=8Hz,, 7.2-7.8 (lOH, m, 

( 2 ) ( IS , -1- ( 4 , 5-Diphenyloxa2ol-2-yl ) methylamino-5- 
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(3) 



(4) 



ethoxycarbonyl.ethoxy-1, 2, 3, 4-tetrahydronaphthalene 
HPLC; chiralcel AD, 10% isopropanol/hexane, 12.0 :nl/.in 

aR)-l-(4,5-Diphenyloxazol-2-yl)methyloxv-5- 
ethoxycarbonyl.ethoxy-1, 2, 3, 4-tetrahydronaphthalene 

MS (m/z) : 484 (M'^+i) 

2.6-3.0 (2H, m), 4.25 (2H, q, j=7Hz) , 4.60 (2H, s) , 
4.64 (IH, 4.75 (IH, d, J=13.0Hz), 4.82 (IH d 

^=13.0Hz,, 6.65 (1„, 7.0-7.9 C12H; .) ' ' 

hPLC; Chiralcel 5% isopropanol/hexane, 15.5 ml/min 

(IS) -1- (4, 5-Diphenyloxazol-2-yl)methyloxy-5- 
ethoxycarbonyl:nethoxy-l, 2, 3, 4-tetrahydronaphthalene 
HPLC; Chiralcel AD, 5% isopropanol/hexane, 11. 5 rol/min 

Examnlo 

To a solution of 1- [2- (4, 5-diphenyloxazol-2- 

(0.57 g, .n dxchloromethane (10 ml, was added BBr, (5 ml IM 
solution in dichloromethane, at O'C af=^ k • ^ (^ ml, im 
2 the solvent e.LoltVd^nTar ^The^rrd^ ^ 

^xth sat. NaHC03 and brine. The dried solvent was evaporated 

nd t!"" ao m" 

Zl ' ' ' ''-^ ^^^^^ bro..oacetate (0.3 ml, were 

added at room temperature. The mixture was stirred fL 2 

iiT-ir: ""''^""^^ ^^^^ --een 

water . ^^^^ ^-^^d with 

water, sat. NaHC03 and brine. The dried solvent was 

evaporated in vacuo and the residue was purified by 

chromatography on silica gel to give l-[2-(4,5- 

diphenyloxa2ol-2-vl,Dvi-rr>i 11,^ 

1,2 3 4-t.t..h ^."^^'^^""^^"^^^-l-ylJ-S-ethoxycarbonylmethoxy- 
J-/^, 3, 4-tetrahydronaphthalene (430 mg, . 
MS (m/2, : 523 (M++1, 
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IR (Neat) : 1750 cm'^ 

2.5-3.2 MH. 4.22 ,2„. , ^ 

Exampip <; 

The following compounds were obtained according to a 
simxlar manner to that of Example 4. 

(1) Ethyl [3-[r2-(4,5-diphenyloxazol-2-yl)-i- 

benzylpyrrolidin-3-yl,„ethyl]phenoxy]ace'tate 
MS (m/z) : 573 (M++1) 

IR (Neat) : 1740 cm"! 

NMH (CBCl 5, : , .3-3.2 (7H, m, , 3.6-4.0 (2H, m, , 

^-0-4.4 (3H, m,, 4.42, 4.38 (2H, each s, , 6 5-6 9 
(3H, m), 7.1-7.8 (16H, m) 

(2) Ethyl f^-n2-(4,5-diphenyloxazol-2-yl,-2-cycloheptenl 
yl] methyl iphenoxy] acetate cyclohepten-1- 
MS (ic/z) : 5C8 (M"^+l) 
IR (Neat) : 1740 cm"! 
NMR (CDCl,, 5) : 1 /ou ^ , ^ 

2.5 (2H, m), 2.82 (1„, dd, J=8.0, 12.0Hz,, 3.01 
IH, dd, J=6.0, 12.OHZ), 3.74 (IH, m), 4.13 (2H, 
J=7Hz), 6.7-7.0 (3H, m)", 7.0-7.9 (12H, m, 

yl)tetrahvdroth'"H°' ^ ^ C^- (4, 5-diphenyloxazol-2- 

C-.2CI2 (20 ml) was added m-chloroperbenzoic acid (520 mg at 
0 C. After be.ng stirred for 4 hours, the solvent was 
removed in vacuo tv.o 

acetate The extracted with ethyl 

acetate. The mxxnure was washed with IN-HCl solution, sat. 
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NaHC03 and brine, dried over MgSO,, and evaporated in vacuo, 
-he residue was purified by chromatography on silica gel to 
afford 2- (4, 5-diphenyloxazol-2-yl) -3- [3- 

(ethoxycarbonyliaethoxy)benzyl] t^trahydrothiophen 1, 1-dioxide 
MS (m/z) : 532 (M++1) oxxae. 

IR (Neat) : 1740 cm-l 

NMR (CDCl-,, 5) : 1 25 f^H i- t--»u , -, o « 

3' x.^a {3H, t, j=7Hz), 1.8-2.4 (2H, m) , 

2.7-3.5 (5H, m), 4.0-4.4 (3K, m) , 4.47 (2H, s) , 6.6- 

6.9 (3H, m), 7.16 (IH, t, J=8Hz) , 7.2-7.8 (lOH, m) 

ExampJp 7 

To a solution of ethyl [3- [ [2- (4, 5-diphenyloxazol-2- 
yl)tetrahydrofuran-3-yl]methyl]phenoxy]acetate (560 mg) in 
ethanol (20 ml) was added IN-NaOH solution (1.2 ml) Afte- 
being stirred for 4 hours at the same temperature, the 
solvent was removed in vacuo to give sodium [3-r[2-(4 5- 
diphenyloxazol-2-yl) tetrahydrof uran-3-yl] methyl ]phenoxy] - 
acetate (0.46 g) . 

FAEMS (m/z) : 478 (M^+l) 

IR (Nujol) : 3400, 1600 cm"- 

NMR (DMSO-dg, 6) : 1.6-3.0 (5H, m) , 3.8-4.2 (4H, m) , 
4.68 (1/3H, d, J=7.0Hz), 5.13 {2/3H, d, J=8.0Hz), 
6.6-6.8 (3H, m), 7.0 (IH, t, J=8Hz) , 7.2-7.8 (lOH, m) 

Examnlc ft 

To a solution of 1- [2- (4, 5-diphenyloxazol-2- 
yl) pyrrolidin-l-yl] -5-ethoxycarbonylmethoxv-l, 2, 3 4- 
tetrahydronaphthalene (430 mg) in ethanol (20 ml) was added 
IN-NaOH solution (0.82 ml, . After being stirred for 4 hours 
at the same temperature, the solvent was- removed in vacuo to 
gxve sodium salt of 1- f 2- (4, 5-diphenyloxazol-2-yl) pyrrolidin- 
l-yl] -5-carboxymethoxy-l, 2, 3, 4-tetrahydronaohthalene (0 24 

g) - • 

FABMS (m/z) : 517 (M++1) 

IR (Nujol) : 3400, 1600 cm"! 



10 
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NMR (DMSO-dg 5) : 1.4-2,3 {8H, m) , 2.4-3.1 (4H, m) , 
4.07 (2H, s), 4.0-4.4 (2H, m) , 6.3-6.6 (IH, m) , 
6.6-7.1 {2H, m), 7.2-7.6 (lOH, m) 

The following compounds were obtained according to 
similar manners to those of Examples 7 and 8. 

(1) Sodiim [3-[[2-(4,5-diphenyloxazol-2- 
yl ) tetrahydrothiophen-3-yl ] methyl ] phenoxy ] acetate 
FABMS (m/2) : 494 (M"*'+l) 

IR (Nujol) : 3400, 1600 cm~^ 

NMR (DMSO-dg, 6) : 1.6-3.2 (7H, m) , 4.05 (2H, s), 4.39 
{2/3K, d, J=6.6H2), 4.53 (1/3H, d, J-5.8Hz), 6.6- 
(3H, m), 7.07 (IH, t, J=8H2) , 1,2-1.8 (lOH, m) 

(2) 2- (4, 5-Diphenyloxa2ol-2-yl) -3- [3- 

( carboxymethoxy) benzyl ] tetrahydrothiophene 1, 1-dioxide 

MS (m/z) : 504 (M"*'+l) 
20 IR (Nujol) : 3400, 1600 cm~^ 

NMR (CDCI3, 5) : 1.8-2.4 (2H, m) , 2.8-3,4 (5H, m) , 

4.28 (IH, d,. J=10.3H2), 4.48 (2H, s) , 6.6-6.9 (3H, 
m), 7.16 (IH, t, J=8H2), 7,2-7,8 (lOH, m) 

25 (3) Sodium [3- [ [2- ( 4 , 5-diphenyloxazol-2-yl ) -1- 

ben2ylpyrrolidin-3-yl ] methyl ] phenoxy] acetate 

FABMS (m/z) : 567 (M"*'+l) 

IR (Nujol) : 3400, 1600 cm"l 

NMR (DMSO-dg^S) : 1.8-3.2 (7H, m) , 3.4-3.8 {2H, m) , 
4-10 s), 4.0-4.1 (IH, m), 6.5-6.8 (3H, m) , 

7.02 (IH, t, J=8Hz), 7.1-7.8 (15H, m) 



35 



(4) 



Sodium [3- [ [2- ( 4 , 5-diphenyloxazol-2-yl) -2-cyclohepten-l- 
yl ] methyl ] phenoxy] acetate 
IR (Neat) : 1600 cm~^ 
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NMR (DMSO-dg, 5) : 1.2-2.0 (6H, m) , 2.3-2.5 (2H, m) , 
2.8 (2H, m), 4.10 (2H, s) , 6.64 (IH, d, J=8Hz) , 
6.76 (IH, d, J=8Hz), 6.81 (IH, s) , 7.0-7.2 (2H, m) , 
7.2-7.8 (lOH, m) 



15 



(5) 



( IR) - 1- ( 4 , 5-Diphenyloxazol-2-yl ) methylamino-5- 
carboxymethoxy-1, 2, 3, 4-tetrahydronaphthalene 
FABMS (m/2) : 455 (M*+l) 
IR (Nujol) : 3400, 1700 cm-1 
10 NMR (DMSO-dg, 5) : 1.4-2.2 (4H, m) , 2.4-2.8 {2H, m) , 

3.40 (IH, m), 4.01 (2H, s) , 4.64 (2H, s) , 6.67 (IH, 
Id), 7.0-7.8 (13H, m) 



(6) 



(7) 



(IS) -1- (4, 5-Diphenyloxazol-2-yl)methylamino-5- 
carboxymethoxy-1, 2, 3, 4-tetrahydronaphthalene 



Sodium salt of (IR) -1- (4, 5-diphenyloX£izol-2- 
yl)niethyloxy-5-carboxymethoxy-l,2, 3, 4- 
tetrahydronaphthalene 
20 FABMS (m/z) : 478 (M++1) 

NMR (DMSO-dg, 6) : 1.6-2.2 (4H, m) , 2.4-2.8 (2H, m) , 

4.11 (2K, m), 4.60 (IH, m) , 4.72 (IH, d, J=13.4Hz), 
4-80 (IH, d, J=13.4Hz), 6.61 (IH, d, J=7.5Hz), 6.88 
(IH, d, J=7.5Hz), 7.03 (IH, t, J=7.5Hz), 7.2-7.8 
25 (lOH, lu) 

(8) Sodium salt of (IS) -1- (4, 5-diphenyloxazbl-2- 
yl)methyloxy-5-carboxymethoxy-l, 2, 3, 4- 
tetrahydronaphthalene 

30 

Example 

The following cc ound was obtained by reacting ethyl 
[3- [ [2- (4, 5-diphenylc. '.ol-2-yl) -l-benzylpyrrolidin-3- 
yl) methyl ]phenoxy]acetac:e according to similar manners to 
35 those of Preparation 1 (2) and Example 7. 
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[3- [ [2- 14, 5-Diphenyloxazol-2-yl )pyrrolidin-3-yl] methyl J - 
phenoxy] acetic acid 

FABMS (m/z) : 455 (M++1) 

IR (Nujol) : 3400, 1600 cm"^ 

NMR (DMSO-d^, 5) :■ 1.5-2.2 (2H, m) , 2.4-3.2 (5H, m) , 

4.19 (2/3H, d, J=6Hz), 4.41 {2H, s) , 4.57 {1/3H, d, 
J=7Hz), 6.5-6,8 (3H, m) , 7.11 (IH, t, J=8Hz) , 7.2- 
7.8 (lOH, m) 

P?^;a^plfi 11 

To a solution of [3- [ [2- (4, 5-diphenyloxazol-2- 
yl)pyrrolidin-3-yl] methyl] phenoxy] acetic acid (140 mg) in a 
mixture of THF (10 ml) and water (10 ml) was added acetyl 
chloride (1.0 ml) dropwise at O^C keeping pH 8-9 with IN NaOH 
solution. The mixture was partitioned between ethyl acetate 
and water. The organic layer was washed with water, IN-HCl 
and brine. The dried solvent was evaporated in vacuo and the 
residue was purified by trituration with hexane to afford [3- 
[ [2- (4, 5-diphenyloxazol-2-yl) -l-acetylpyrrolidin-3- 
yl] methyl] phenoxy] acetic acid (150 mg) . 

FAEMS (m/z) : 4 97 (M'*'+l) 

IR (Nujol) : 3400, 1600 cm~- 

NMR (DMSO-dg, 6) : 1.8-2.4 (5H, m) , 2.6-3.1 (3H, m) , 
3.2-3.9 (2H, m), 4.58, 4.61 (2H, each s) , 4.8-5.2 
(IH, m), 6.6-7.0 (3H, m) , 7.1-7.8 (IIH, m) 

ExampJ-e ^?. 

The following compound was obtained by reacting ethyl 
[3- [ [2- (4, 5-diphenyloxazol-2-yl) -2-cyclohepten-l- 
yllmethyljphenoxy] acetate according to similar manners to 
those of Preparation 1 (2) and Example 7. 



Sodium [3- [ [2- (4, 5-diphenyloxazol-2- 
yl ) cycloheptyl ] methyl ] phenoxy] acetate 
IR (Neat) : 1600 cm~- 
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NMR (DMSO-dg, 5) : 1,0-2.0 (lOH, m) , 2.0-2.8 (4H, m) , 

4.07 (2H, s), 6.5-6.7 {3H, m) , 7.08 (IH, t, J=8Hz) , 
7.2-7.8 (lOH, m) 

Example 13 

To a solution of (IR) -1- [ {2R) -2- (4, 5-diphenyloxa2ol-2- 
yl)pyrrolidin-l-yl]-5-tert-butyidiphenylsilyloxy-l,2,3, 4- 
tetrahydronaphthalene (1.22 g) in THF {20 ml) was added 
tetrabutylammonium fluoride (2.7 ml, IM solution in THF) at 
0*C. After being stirred for 2 hours at the room 
temperature, the mixture was diluted with ethyl acetate and 
washed with water and brine. The dried solvent was 
evaporated in vacuo. The obtained oil was dissolved into DMF 
(10 ml) and then K2CO3 (2.0 g) and ethyl bromoacetate (0.3 
ml) were added at room temperature. The mixture was stirred 
for 2 hours at the same temperature and then partitioned 
between ethyl acetate and water. The organic layer was 
washed with water, sat. NaHC03 brine. The dried solvent 

was evaporated in vacuo and the residue was purified by 
chromatography on silica gel to give (IR) -1- [ {2R) -2- (4, 5- 

diphenyloxa2ol-2-yl)pyrrolidin-l-yl] -5-ethoxycarbonylmethoxy- 
l, 2, 3, 4-tetrahydronaphthalene (800 mg) . 

MS (m/z) : 523 (M'^+l) 

IR (Neat) : 1750 am~^ 

NMR (CDCI3, 6) : 1.24 (3H, t, J=7Hz), 1.5-2.4 {8H, m) , 
2.5-3.2 (4H, m), 4.0-4.4 (2H, m) , 4.22 (2H, q, 
J=7Hz), 4.44 (2H, s), 6.37 (IH, d, J=8H2) , 6.83 
(IH, t, J=8H2), 7.06 (IH, d, J=8H2), 7.2-7.7 (lOH, 
m) 

Example 14 

The following compounds were obtained according to a 
similar manner to that of Example 13. 

(1 ) ( IS ) -1- [ (2R) -2- ( 4 , 5-Diphenyloxazol-2-yl ) pyrrolidin-1- 
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yl ] -5-ethoxycarbonylmethoxy-l, 2, 3,4- 
tetrahydronaphthalene 
MS (m/z) : 523 (M+) 
IR (Neat) : 1750 cm"^ 

-NMR (CDCI3, 5) •• 1.24 (3H, t, J=7Hz) , 1.5-2.4 (8H, m) , 
2.5-2.7 (2H, m), 2.8-3.0 (2H, iti) , 3.9-4.1 (IH, m) , 
4.1-4.3 (IH, m), 4.24 (2H, q, J=7Hz) , 4.55 (2H, s) , 
6.52 (IK, d, J=8H2), 7.08 (IH, t, J=8Hz) , 7.46 (IH, 
d, J=8Hz), 7.2-7.7 (lO.H, m) 

(2) (IS) -1- [ (2S) -2- (4, 5-Diphenyloxa2ol-2-yl)pyrrolidin-l- 
yl] -5-ethoxycarbonylmethoxy-l, 2, 3, 4- 
tet rahydronaphthal ene 
MS (m/z) : 523 (M++1) 
IR (Neat) : 1750 cicT^ 

NMR (CDCI3, 5) : 1.24 (3H, t, J=7Hz) , 1.5-2.4 (8H, m) , 
2.5-3.2 (4H, m), 4.0-4.4 (2H, m) , 4.22 (2H, g, 
J=7Hz), 4.44 (2H, s) , 6.37 (IH, d, J=8Hz) , 6.83 
(IH, t, J=8Hz), 7.06 (IH, d, J=8Hz) , 7.2-7.7 (IQH, 



(3) 



m) 

(IR) -1- [ (23) -2- (4, 5-Diphenyloxa2ol-2-yl)pyrrolidin-l- 
yl] -5-ethoxycarbonylmethoxy-l, 2,3,4- 
tetrahydronaphthalene 
MS (m/z) : 523 (M+) 
IR (Neat) : 1750 cm"! 

MMR (CDCI3, 5) : 1.24 (3H, t, J=7Hz), 1.5-2.4 (8H, m) , 
2.5-2.7 (2H, m), 2.8-3.0 (2H, m) , 3.9-4.1 (IH, m) , 
4.1-4.3 (IH, m), 4.24 (2H, q, J=7Hz) , 4.55 (2H, s) , 
6.52 (IK, d, J=8Hz), 7.08 (IH, t, J=8Hz) , 7.46 (IH, 
d, J=8Hz), 7.2-7.7 (lOH, m) 

Examnl.^ 

To a solution of (IR) -1- [ (2R) -2- (4, 5-diphenyloxazol-2- 
yl) pyrrolidin-l-yl] -5-ethoxycarbonylmethoxy-l, 2,3,4- 
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IK-NaOH solutxon (1.3 .1,. ^^^^^^^ ^^^^^ 

the same tenperature, the solvent was removed in vacuo to 

g.ve sodium salt of dR) -1- [ (2R) -2- (4, 5-diphenyloxazol-2- 
yl)pyrrolidin-^ ^ 

tetrah ydronaphthalene (0 .r>^ r,) 

•ASMS (m/z) : 517 (M++1) 

(Nujol) : 3400, 1600 cm-^ 
(DMSO-dg, 6) : l.,-2.3 (8H, m, , 2.4-3.1 (4H, m) , 
4.03 (2H, s), 4.0-4.3 (2H, m) , 6.41 (IH, d, 
J=7.2H2), 6.6-6.8 (2H, m) , 7.2-7.5 (lOH, m) 

Example 7fi 

The following compounds were obtained according to a 
similar manner to that of Example 15. 

U) sodium salt of dS) -1- f (2R, -2- (4, 5-diphenyloxazol-2- 
yl)pyrrolidin-l-yl] -5-carboxymethoxy-l, 2, 3, 4- 
tetrahydronaphthalene 
FABMS (m/z) : 517 (M++1) 
IR (Nujol) : 3400, 1600 cm"! 

NMR (DMSO-d^r, 5) : 14-2 3 < avi ™^ o . 

6' / 1.4 ^.3 (8h, m), 2.4-2.9 (4H, m) , 

3.9 (IH, m), 4.05 (2H, s) , 4.30 (IH, t, J=7Hz) , 

6.49 (IK, d, J=8.2HZ), 6.99 (IH, t, J=8.2Hz), 7 14 

(IH, d, J=8.2H2), 7.2-7.6 (lOH, m) 

(2) Sodium salt of (IS) -1- [ (23 ) -2- m =; ^,-^k 

/ A I i^a; ^ 5-dlphenyloxa2ol-2- 
yl)pyrrolidin-l-yl]-5-carboxymethoxy-l,2,3,4- 
tetrahydronaphthalene 
FABMS (m/z) : 517 (M++1) 
IR (Nujol) : 3400, 1600 cm-^ 

NMR (DMSO-dfi, 5) : l 4-7 ^ /«„ v . 

6' 2.3 (8H, m), 2.4-3.1 (4H, m) , 

4^03 (2H, s), 4.0-4.3 (2H, m) , 6.41 (IH, d, 
.J=7.2H2), 6.6-6.8 (2H, m) , 7.2-7.5 (lOH, m) 
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(3) Sodium salt of (IR) -1- [ (2S) -2- (4, 5-diphenyloxa2ol-2- 
yl) pyrrolidin-l-yl] -5-carboxymethoxy-l, 2, 3,4- 
tetrahydronaphthalene 
FABMS (m/z) : 517 (M"*"+l) 
IR (Nujol) : 3400, 1600 cm~l 

NMR {DMSO-dg, 6) : 1.4-2.3 (8H, m) , 2.4-2.9 {4H, m) , 
3.9 (IH, m) , 4.05 (2H, s), 4.30 {IH, t, J=7H2) , 
6.49 (IH, d, J=8.2H2), 6.99 (IH, t, J-8.2H2), 7.14 
(IH, d, J=8.2H2), 7.2-7.6 (lOH, m) 

Example 17 

To a solution of 1- [N-methyl-N- [ (4, 5-diphenyloxa2ol-2- 
yDmethyl] amino] -2, 3-dihydro-4-methoxy-lH-indene (109 mg) in 
dichloromethane (2 ml) was added IM boron tribromide 
dichlorome thane solution (1 ml) at 0°C, After being stirred 
for 4 hours at O'^C, the solvent was evaporated in vacuo. The 
residue was extracted with ethyl acetate. The mixture was 
washed with brine, dried over MgSO^ and evaporated in vacuo 
to afford crude 1- [N-methyl-N- [ ( 4 , 5-diphenyloxazol-2- 
yl)methyl]amino] -2, 3-dihydro-4-hydroxy-lH-indene (109 mg) . 
To a solution of crude 1- [N-methyl-N- [( 4 , 5-diphenyloxazol-2- 
yDmethyl] amino] -2, 3-dihydro-4-hydroxy-lH-indene (109 mg) and 
ethyl bromoacetate (80 mg) in DMF (3 ml) was added K2CO3 (80 
mg) . After being stirred for 24 hours, the solution was 
extracted with ethyl acetate. The mixture was washed with 
brine, dried over MgSO^ and evaporated in vacuo. The residue 
was purified by chromatography on silica gel to afford 1- [N- 
methyl-N- [ (4, 5-diphenyloxa2ol-2-yl ) methyl ] amino] -2, 3-dihydro- 
4-ethoxycarbonylmethoxy-lH-indene (80 mg) . 
MS (m/z) : 483 (M^+1) 

NMR (CDCI3, 6) : 1.29 (3H, t, J=7.1H2), 1.98-2,21 (2H, 
m) , 2.41 (3H, s), 2.75-3.18 (2H, m) , 3.78 (IH, d, 
J=12Hz), 3.82 (IH, d, J-12H2), 4.25 (2H, q, 
J=7.1H2), 4.63 (2H, s) , 4.55-4.65 (IH, m) , 6.62 
(IH, m) , 7.15-7.18 (2H, m) , 7.25-7.45 (6H, m) , 
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7.60-7.75 (4H, m) 

Examplf^ Ifi 

To a solution of 1- [N-methyl-N- [ (4, 5-diphenyloxa2ol-2- 
yl) methyl] amino] -2, 3-dihydro-4-ethoxycarbonylmethoxy-lH- 
indene (80 rag) in ethanol (3 ml) was added IN NaOH aqueous 
solution (0.18 ml) at room temperature. After being stirred 
for 1 day, the solution was evaporated. The residue was 
washed with ether to afford sodium salt of 1- [N-methyl-N- 
[ (4, 5-diphenyloxa2ol-2-yl) methyl] amino] -2, 3-dihydro-4- 
carboxymethoxy-lH-indene (63 mg) . 

FABMS (m/z) : 4 99 (M'^-fNa) 

IR (Nujol) : 1600 cm~l 

NMR (CDCI3, 6) : 1.89-2.25 (2H, m) , 2.40 (3H, s), 

2.78-3.10 (2H, m), 3.75 (IH, d, J=14.4Hz), 3,85 
(IH, d, J=14.4Hz), 4.39 i2H, s), 4.55 (IH, t, 
J=6.9H2), 6.68 (IH, d, J=7.3Hz), 7,04 (IH, dd, 
J-7.3, 7.6Hz), 7.14 (IH, d, J=7.6Hz), 7.35-7.40 
(6H, m) , 7.53-7.58 (4K, m) 

Preparation 20 

To a solution of 3-hydroxymethylphenol (7 g) in N, N- 
dimethylformamide (40 ml) were added K2CO3 (15 g) ethyl 
bromoacetate (6.9 ml) at the room temperature. The mixture 
was stirred for 2 hours at the same temperature and then 
partitioned between ethyl acetate and water. The organic 
layer was washed with water, sat. NaHC03, brine. The 

dried solvent was evaporated in vacuo and the residue was 
purified by chromatography on silica gel to give 3- 

hydroxymethyl-l-ethoxycarbonylmethoxybenzene (10 g) . 
MS (m/z) : 193 (M'^-17) 

NMR (CDCI3, 6) : 1.29 (3H, t, J-7.0Hz), 2.13 (IH, t, 

J=6.0Hz), 4.24 (2H, d, J=7.0Hz), 4.61 {2H, s) , 4.65 
(2H, d. J=6.0H2), 6.7-7.0 (3H, m) , 7.26 (IH, t, 
J=8.4H2) 
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To a solution of 3-hydroxymethyl-l- 
ethoxycarbonylmethoxybenzene (1 g) in dichloromethane (10 ml) 
was added BBr3 (0.45 ml). After 1 hour, the solvent was 
evaporated in vacuo and the residue was dissolved in ethyl 
acetate. The organic layer was washed with NaHC03 and brine. 
The dried solvent was evaporated in vacuo to give 3- 
bromomethyl-l-ethoxycarbonylmethoxybenzene (0.76 g) . 

NMR (CDCI3, 6) : 1.29 (3H, t, J=7Hz) , 4.24 (2H, d, 

J=7H2), 4.61 {2H, s) , 5.00 (IH, d, J=3.0Hz), 5.05 
(IH, d, J=3,0H2), 6.7-7.1 (3H, m) , 7.2-7.3 (IH, m) 

Frep^yation 22 

To a solution of (2R) -N-benzyloxycarbonylproline (5 g) 
in CH2CI2 (50 ml) were added benzoin (4.5 g) , 1-ethyl 3-(3- 
dime thylaminopropyl ) carbodiimide (3.9 ml ) , and 
dimethyl aminopyridine (2.6 g) at room temperature under N2 . 
After being stirred for 12 hours at room temperature, the 
solvent was evaporated in vacuo, and the residue was 
partitioned between ethyl acetate and water. The organic 
layer was washed with IN-HCl solution, sat. NaHC03, and 
brine, dried over MgSO^, , and evaporated in vacuo. The 
obtained compound and CH3COO]SrH^ (8.2 g) were dissolved in 
acetic acid (50 ml) and the mixture was stirred for 4 hours 
at 100*'C. After the solvent was removed, the residue was 
partitioned between ethyl acetate and water. The organic 
layer was washed with water, sat. NaHC03 and brine. The 
dried solvent was evaporated in vacuo and the residue was 
purified by chromatography on silica gel to give (2R)-1- 
benzyloxycarbonyl-2- ( 4 , 5-diphenyloxa2ol-2-yl ) pyrrolidine ( 4 

g) - 

MS (m/z) : 425 (M'*'+l) 
IR (Neat) : 1700 cm"^ 

NMR (CDCI3, 6) : 1.8-2.4 (4H, m) , 3.4-3,8 (2H, m) , 

4.8-5.3 (3H, m), 7.0-7.7 (15H, m) 
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Preparat-ion p-^ 

The following compound was obtained according to a 
similar manner to that of Preparation 22. 

(2S) -l-Ben2yloxycarbonyl-2- (4, 5-diphenyloxazol-2- 
yl) pyrrolidine 

Prepar;:^t-ir>p 9^L 

A mixture of (2R) -l-ben2yloxycarbonyl-2- ( 4, 5- 
diphenyloxa2ol"2-yl) pyrrolidine {4 g) and 10% Pd/C (0.5 g) 
ethanol (120 ml) was stirred under H2 for 10 hours. The 
catalyst was filtered off and filtrate was evaporated in 
vacuo to give (2R) -2- (4, 5-diphenyloxa2ol-2-yl) pyrrolidine . 
NMR (CDCI3, 6) : 1.7-2.3 (4H, m) , 2.9-3.2 {2H, m) , 
3.6-3.8 (IH, m), 4.44 (IH, t, J-6.0Hz), 7.2-7.7 
(lOH, m) 

The following compound was obtained according to a 
similar manner to that of Preparation 24, 

(2S)-2- (4, 5-Diphenyloxazol-2-yl) pyrrolidine 

Preparation 7fi 

To a solution of cyclooctanone (4.0 g) in THF (40 ml) 
was added LDA (23 ml, 1.5M solution in cyclohexane) at -78 ""C 
under and then after 30 minutes, a solution of 

m-anisaldehyde (4.1 g) in THF (10 ml) was added in the 
solution. After being stirred for 2 hours at the same 
temperature, the solution was poured into the mixture of 
ethyl acetate and water. The organic layer was washed with 
IN-HCl solution, sat. NaHC03, ^^^i brine, dried over MgSO^, 
and evaporated in vacuo. The residue was purified by 
chromatography on silica gel to afford 2- {hydroxy- (3- 
methoxyphenyl) methyl} cyclooctanone (6.9 g) . 
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MS (m/z) ; 245 (H^-ll) 

IR (Neat) : 3400, 1690 arT^ 

NMR (CDCI3, 5) : 1.0-2.3 (lOH, m) , 2.8-3.2 (2H, m) , 
3.3-3.6 {IH, m), 3.79 (3H, s), 4.8-5.0 (IH, m) , 
6.7-7.0 (3H, m), 7.1-7.3 (IH, m) 

Preparation P7 

A mixture of 2-{hydroxy- (S-methoxyphenyDmethyD- 
cyclooctanone (6.0 g) and 10% Pd/C (2 g) in ethanol (120 ml) 
was stirred under H2 for 10 hours. The catalyst was filtered 
off and filtrate was evaporated in vacuo. The residue was 
purified by chromatography on silica gel to give 2-(3- 
methoxybenzyl) cyclooctanone (2.4 g) . 

MS (m/z) : 247 (M"*"+l) 

IR (Neat) : 1700 cm"^ 

NMR (CDCI3, 6) : 1.0-2,4 (12H, m) , 2.4-2.6 (IH, m) , 
2.8-3.0 (2H, m), 3.77 (3H, s) , 6.6-6.8 (3H, m) , 
7-17 (IK, t, J=8Hz) 

Preparation 2ff 

To a solution of 4, 5-diphenyloxazole (2.1 g) in THF (30 
ml) at -78^0 under N2 was. added butyllithiuin (1.6M in hexane, 

6.7 ml). After 30 minutes, a solution of 2-(3- 

methoxybenzyl) cyclooctanone (2.4 g) in THF (10 ml) was added 

thereto and stirred for 1 hour at the same temperature. - The 

reaction mixture was poured into the mixture of ethyl acetate 

and water. The organic layer was washed with IN-HCl 

solution, sat. NaHC03, and brine, dried over MgS04, ^^^i 

evaporated in vacuo. The residue was purified by 

chromatography on silica gel to afford 1- (hydroxy) -1- (4, 5- 

diphenyloxazol-2-yl)-2-(3-methoxyben2yl)cyclooctane (3.7 g) . 
MS (m/z) : 4 68 (M'^+1) 

IR (Neat) : 3400 cm"^ . 

NMR (CDCI3, 5) : 1.2-2.0 (12H, m) , 2.2-2.8 (3H, m) , 

3.38 (IH, s), 3.66 (3H, s) , 6.5-6.8 (3H, m) , 7.07 
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(IH, t, J=8Hz), 7.3-7.8 (lOH, m) 

Preparal-if^n ?Q 

A mixture of 1- (hydroxy) -1- (4, 5-diphenyloxazol-2-yl) -2- 
O-methoxybenzyDcyclooctane (3.5 g) and p-toluenesulfonic 
acid (500 mg) in toluene (50 ml) was stirred for 4 hours 
under reflux. The solution was washed with water, sat. 
NaHC03, and brine, dried over MgS04, and evaporated in vacuo. 
The residue was purified by chromatography on silica gel to 
afford 1- (4, 5-diphenyloxazol-2-yl) -8- O-methoxybenzyl) -1- 
cyclooctene (3.8 g) . 

MS (m/z) : 450 (M"^+l) 

IR (Neat) ; 1600 cm~l 

NMR (CDCI3, 5) : 1.4-2.0 {8H, m) , 2.2-2.4 (2H, m) , 3.0 
(IH, m), 3.2-3.5 (2H, m) , 3.78 (3H, s) , 6.65 (IH, 
s) , 6.7-7.0 (3H, m) , 7.18 (IH, t, J=8Hz) , 7.2-7.8 
(IIH, m) 

Preparation 30 

The following compound was obtained according to a 
similar manner to that of Preparation 26. 

2-0x0-3- [hydroxy ( 3-methoxyphenyl ) methyl ] bicyclo [2.2.1]- 
heptane 

MS (m/z) : 229 (M"^-17) 

IR (Neat) : 3400, 1720 cm"^ 

NMR (CDCI3, 5) : 1.2-2.2 (9H, m) , 2.5-2.7 (IH, m) , 

3.81 (3H, -s), 4.58 (IH, d, J=10Hz) , 6.7-7.0 (3H, 
m) , 7.26 (IH, t, J=8Hz) 

The following compound was obtained according to a 
similar manner to that of Preparation 27. 

2-0x0-3- ( 3-methoxybenzyl ) bicyclo [2.2.1] heptane 
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MS (m/z) : 231 (M++1) 
IR (Neat) : 1740 cm"^ 

NMR (CDCI3, 6) : 1.2-2.0 (7H, m) , 2.3-2.5 (2H. m) , 

2.6 (IH, m), 2.8-3.0 (IH, m) , 3.79 (3H, s) , 6.7-6.8 
(3H, m) , 7.21 (IH, t, J=8Hz) 

Preparation 32 

2- (Hydroxy) -2- (4, 5-diphenyloxazol-2-yl) -3- (3- 
methoxybenzyDbicyclo [2.2.1] heptane was obtained according to 
a similar manner to that of Preparation 28. 

MS (m/z) : 452 (M'^+l) 

IR (Neat) : 3400 cm"^ 

NMR (CDCI3, 6) : 1.2-1.8 (7H, m) , 2.0-2,6 (4H, m) , 

3-59 (IH, s) , 3.68 (3H, s) , 6.5-6.8 (3H, m) , 7.08 
(IH, t, J=8Hz), 7.3-7.8 (lOH, m) 

Preparation 33 

2- (4, 5-Diphenyloxazol-2-yl) -3- ( 3-methoxybenzyl ) bicyclo- 
[2 .2 . 1] hept-2-ene was obtained according to a similar manner 
to that of Preparation 29. 
MS (m/z) : 434 (M"^+l) 
IR (Neat) : 1600 cm~^ 

NMR (CDCI3, 6) : 1,0-2.0 (6H, m) , 2.87 (IH, br s) , 
3.61 (IH, br s), 3.76 (3H, s), 3.79 (IH, d, 
J-16HZ), 4.30 (IH, J=16Hz), 6.6-7.0 (3H, m) , 7.1- 
7.8 (IIH, m) 

Prepara tion 34 

To a solution of 2- (1, 4-dihydroxybutyl) -4, 5- 
diphenyloxazole (1 g) in tetrahydrof uran (10 ml) were added 
methanesulfonyl chloride (1.6 g) and triethylamine (1.5 ml) 
at O^C. The solution was diluted with ethyl acetate and 
washed with sat. NaHC03 and brine, dried over MgS04, and 
evaporated. The residue was dissolved in benzylamine (10 
ml) . After being stirred for 2 hours at 80**C, the mixture 
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was partitioned between ether and water. The or-ganic layer 
was washed with water and brine. The dried solvent was 
evaporated in vacuo and the residue was purified by 
chromatography on silica gel to afford l-ben2yl-2- (4, 5- 
diphenyloxazol-2-yl) pyrrolidine (1.3 g) , 

MS (m/z) 381 {M"^+l) 

IR (Neat) : 1600 cm"^ 

NMR (CDCI3, 6) : 1.8-2.6 (5H, in), 3.0-3.2 (IH, m) , 

3.60 (IH, d, J=13H2), 3.85 (IH, t, J=7.8Hz), 3.89 
(IH, d, J=13H2), 7.0-7.8 (i5H, m) 

Preparation 3S 

A mixture of l-benzyl-2- (4, 5-diphenyloxa2ol-2- 
yl) pyrrolidine (1.3 g) and 10% Pd/C (2 g) in ethanol (120 ml) 
was stirred under H2 for 10 hours. The catalyst was filtered 
off and filtrate was evaporated in vacuo. The residue was 
dissolved in dichloromethane (20 ml) and l-ethyl-3- (3- 
dimethylaminopropyl) carbodiimide (0.31 ml) and 
dimethylaminopyridine (0.21 g) were added to the solution at 
room temperature under N2 . After being stirred for 12 hours 
at room temperature, the solvent was evaporated in vacuo, and 
the residue was partitioned between ethyl acetate and water. 
The organic layer was washed with IN-KCl solution, sat. 
NaHC03, brine, dried over MgSO^, and evaporated in vacuo. 

The residue was purified by chromatography on silica gel to 
give 2- (4, 5-diphenyloxazol-2-yl ) -1- ( 3-methoxyphenylcarbonyl) - 
pyrrolidine (0.57 g) . 

MS (m/z) : 425 (M'^+1) 

IR (Neat) : 1630 cm~^ 

NMR (CDCI3, 6) : 1,8-2.4 (4H, m) , 3.4-4.0 (6H, m) , 

6.6-7.0 (3H, m) , 7.0-7,8 (IIH, m) 

Prepara tion 36 

2- {2-Methoxybenzyl) cyclohexanone was obtained according 
to similar manners to those of Preparations 2 6 and 27. 
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MS (m/z) : 219 (M"*"+l) 
IR (Neat) : 1700 cm"^ 

NMR (CDCI3, 6) : 1.2-2.2 ( 6H, m) , 2.2-2.6 {4H, m) , 

3.22 (IH, dd, J=4.4, 13.2Hz), 3.79 •(3H, s) , 6.7-7. 
(3H, m) 

Preparation 37 

1- (4, 5-Diphenyloxazol-2-yl) -6- (2-methoxyben2yl) -1- 
cyclohexene was obtained according to similar manners to 
those of Preparations 28 and 29. 

MS (m/z) : 422 (M'^+1) 

IR (Neat) : 1600 cm'^ 

NMR (CDCI3, 5) : 1.2-2.0 (4H, m) , 2.2-2.4 {2H, m) , 2.9 
(IH, m) , 3.1-3.4 (2H, m) , 3.77 (3H, s) , 6.7-6.9 
(3H, m) , 7.09 (IH, t, J=8Hz) , 1 ,2-1 .B (IIH, m) 

FrQoar^tAQrr 38 

1- (4, 5-Diphenyloxazol-2-yl) -6- (4-methoxyben2yl) -1- 
cyclohexene was obtained according to similar manners to 
those of Preparations 28 and 29. 
MS (m/z) : 422 (M-^+l) 

IR (Neat) : 1600 cm"^ 

NMR (CDCI3, 5) : 1.4-2.0 (4H, m) , 2.3-2.4 (2H, m) , 

2.44 (IH, m), 3.1-3.3 (2H, m) , 3.74 (3H, s) , 6,7- 
6.9 (3H, m) , 7.1-7.8 (12H, m) 

Preparation 39 

1- (4, 5-Diphenyloxa2ol-2-yl) -6- (4-hydroxybenzyl) -1- 
cyclohexene was obtained according to a similar manner to 
that of the first step of Example 24, 

MS (m/z) : 408 (M'*"+l) 

IR (Neat) : 3300 cm~^ 

NMR (CDCI3, 5) ; 1.4-2.0 (4H, m) , 2.3-2.6 (3H, m) , 

3.0-3.3 (2H, m), 6.70 (2H, d, J=8.0Hz), 6.90 (IH, 
m) , 7,15 (2K, d, J=8.0H2), 7.2-7.8 (lOH, m) 
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Preparation 4 0 

2- (3-Methoxy-6-methylbenzyl)cyclohexanone was obtained 
according to similar manners to those of Preparations 26 and 
27. 

MS (m/z) : 233 {M"*"+l) 
IR (Neat) : 1700 cm"^ 

NMR (CDCI3, 6) : 1.2-2.6 (lOH, m) , 2.20 (3H, s), 3.22 

{IH, dd, J=4.0, 14.0Hz), 3.76 (3H, s) , 6.6-6.8 {2H, 
m) , 7.03 (IH, d, J=8.0Hz) 

Prepar ation 41 

2- (3-Methoxy-4-methylbenzyl) cyclohexanone was obtained 
according to similar manners to those of Preparations 26 and 
27. 

MS (m/z) : 233 (M'*'+l) 
IR (Neat) : 1700 cm~^ 

NMR (CDCI3, 6) : 1.2-2.6 (lOH, m) , 2.17 (3H, s) , 3.20 

(IH, dd, J=4.0, 14.0H2), 3.78 (3H, s) , 6.5-6.7 {2K, 
in), 6.99 (IH, d, J=8.0Hz) 

Preparation 42 

2- (3-Methoxy-2-methylbenzyl) cyclohexanone was obtained 
according to similar manners to those of Preparations 26 and 
27. 

MS (m/z) : 233 (M"^+l) 
IR (Neat) : 1700 cm"^ 

NMR (CDCI3, 5) : 1.2-2.6 (lOK, m) , 2.17 (3H, s) , 3.2- 
3.4 (IH, m) , 3.79 (3H, s) , 6.72 (2H, d, J=8.0H2), 
7.01 (IH, t, J=8.0Hz) 

Py^p^yatAQH 43 

The following compounds were obtained according to 
similar manners to those of Preparations 28 and 29, 

(1) 1- (4, 5-Diphenyloxa2ol-2-yl ) -6- (3-methoxy-6- 
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methylbenzyl) -1-cyclohexene 
MS (m/z) : 436 (M"^+l) 
IR (Neat) : 1600 cm"^ 

NMR (CDCI3, 6) : 1.4-2.4 (6H, m) , 2.41 (3H, s) , 2.5- 

2.8 (IH, m), 3.1-3.4 (2H, m) , 3.74 (3H, s) , 6.6-6. 
(3H, m), 7.04 (IH, t, J=8Hz) , 7.2-7.8 (lOH, m) 

(2) 1- (4, 5-Diphenyloxazol-2-yl) -6- {3-methoxy-4- 
methylbenzyl) -1-cyclohexene 
MS (m/z) : 436 {M'*"+l) 
IR (Neat) : 1600 cm'^ 

NMR (CDCI3, 5) : 1.4-2.4 (6H, m) , 2.17 (3H, s) , 2.51 

(IH, dd, J=10.0, 12.0Hz), 3.1-3.3 (2H, m) , 3.78 

(3H, s), 6.7-7.1 (4H, m) , 7.2-7.8 (lOH, m) 

(3) 1- (4, 5-Diphenyloxazol-2-yl) -6- (3-methoxy-2- 
methylbenzyl) -1-cyclohexene 
MS (m/z) : 436 (M"^+l) 
IR (Neat) : 1600 cm~^ 

NMR (CDCI3, 6) : 1.4-2.4 (6H, m) , 2.41 (3H, s) , 2.5- 

2.8 (IH, m), 3.1-3.4 (2K, m) , 3,74 (3H, s) , 6.6-7.1 
(4H, m) , 1.2-1.8 (lOH, m) 

Preparatinn 44 

The following compounds were obtained according to a 
similar manner to that of the first step of Example 24. 

(1) 1- (4, 5-Diphenyloxazol-2-yl) -6- (3-hydroxy-6- 
methylbenzyl) -1-cyclohexene 
MS (m/z) : 422 (M'^ + l) 
IR (Neat) : 3400 cm"^ 

NMR (CDCI3, 5) : 1.4-2.4 (6H, m) , 2.37 (3H, s) , 2.58 

(IH, dd, J=10.0, 13.6Hz), 3.1-3.3 (2H, m) , 6.6-7.0 
(4H, m), 7.2-7,8 (lOH, m) 
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(2) 1- (4, 5-Diphenyloxazol-2-yl) -6- ( 3-hydroxy-4- 
methylbenzyl ) -1-cyclohexene 
MS (m/2) : 422 (M^+l) 
IR (Neat) : 3400 cm"^ 

NMR (CDCI3, 5) : 1.4-2.4 (6H, m) , 2.22 (3H, s), 2.46 

(IH, dd, J=10.0, 12.0Hz), 3.1-3.3 (2H, m) , 6.6-7,0 
(4H, m) , 7.2-7.8 {lOH, m) 

(3) 1- (4, 5-Diphenyloxazol-2-yl) -6- ( 3-hydroxy-2- 
methylbenzyl) -1-cyclohexene 
MS (m/z) : 422 (M"^+l) 
IR (Neat) : 3400 cm~^ 

NMR (CDCI3, 6) : 1.4-2.4 (6H, m) , 2.44 (3H, s) , 2.61 

(IH, dd, J-4.0, 13.0H2), 3.1-3.4 (2H, m) , 6.62 (IH, 
d, J=8Hz), 6.81 (IH, d, J=8.0H2), 6.9-7.1 (2H, in), 
7.2-7.8 (lOH, m) 

Prepara tion 45 

(1) 2-[3- (2-Ethoxycarbonylethyl)benzyl]cyclohexanone was 
obtained from 2- [ 3- (2-ethoxycarbonyl vinyl ) benzyl ] - 
cyclohexanone [which was obtained according to similar 
manners to those of Preparations 2 6 and 27] in a similar 
manner to that of Preparation 24. 
MS (m/z) : 289 (M'^'+l) 
IR (Neat) : 1720, 1700 cm"- 

NMR (CDCI3, 6) : 1.22 (3H, z, J=7H2}, 1.3-2.7 (14H, 
m), 2.92 (2K, t, J=8Kz) , 3.20 (IH, dd, J=5.6, 
10.6Hz), 4.12 (2H, q, J=8Hz) , 6.9-7.1 (2H, m) , 7.20 
(IH, t, J=8Hz) 

(2) 2- (3-Methoxy-6-phenylbenzyl) cyclohexanone was obtained 
according to similar manners to those of Preparations 26 
and 27. 

MS (m/z) : 295 (M'*"-^l) 
IR (Neat) : 1700 cm'^ 
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NMR {CDCI3, 6) : 1.0-2.6 (lOH, in), 3.20 (IH, dd, 

J=5.0, 9,8H2), 3.78 (3H, s) , 6.6-6.8 (2H, m) , 7.1- 
7.5 {5H, m) 

PreparRMny^ 4^ 

1- (4, 5-Diphenyloxa2ol-2-yl) -6- (3-methoxy-6- 
phenylbenzyD-l-cyclohexene was obtained according to similar 
manners to those of Preparations 28 and 29. 

MS (m/2) : 498 (M'^+l) 

IR (Neat) : 1600 cm"^ 

NMR (CDCI3, 6) : 1.2-2.0 (4H, m) , 2.0-2.2 (2H, m) , 
2.80 (IH, dd, J=ll,2, 14.0H2), 3.1-3.4 {2H, m) , 
3.80 (3H, s), 6.6-6.9 (3H, m) , 7.1-7.5 (12H, m) , 
7.6-7.8 (4H, m) 

Prepar;^1-inn 47 

To a solution of 2- ( 4 , 5-diphenyloxa2ol-2-yl) pyrrolidine 
(0.6 g) and 5-tert-butyldiphenylsilyloxy-2-oxo-l, 2, 3, 4- 
tetrahydronaphthalene (0.5 g) in a mixture of methanol (10 
ml) and acetic acid (2 ml) was added NaBH3CN (250 mg) at room 
temperature. After being stirred for 2 hours at the same 
temperature, the mixture was poured into the mixture of ethyl 
acetate and water. The organic layer was washed with water 
and brine, dried over MgS04, ^^^i evaporated in vacuo. The 
residue was purified by chromatography on silica gel to 
afford 2- [2- {4, 5-diphenyloxa2ol-2-yl ) pyrrolidin-l-yl] -5-tert- 
butyldiphenylsilyloxy-l,2,3,4-tetrahydronaphthalen (0.84 g) . 
MS (m/z) : 676 (M"^) 

IR (Neat) : 1580 cm~l 

NMR (CDCI3, 6) : 1.08 (9H, s) , 1.5-2.4 (6H, m) , 2 . 6- 

3.3 (6H, m), 4.42 (IH, m) , 6.10 (IH, m) , 6.4-6.7 

(2H, m), 7.2-7,8 (20H, m) 



Preparation 4ft 

To a solution of 2- ( 4 , 5-diphenyloxa2ol-2-yl) pyrrolidine 



wo 97/03973 



PCT/JP96/01996 



- 68 - 



(0 66 g, and ^-tert-butyldiphenylsilyloxy-l, 2-epoxy-l, 2, 3, 4- 
tetrahydronaphthalene (0.6 g) m tetrahydrofuran (10.1) was 
added TifO-CH(CH3,,,, (0.66.1) at roo. temperature. After 
bexng stirred for 5 days at the same temperature, the mixture 
was poured into the mixture of ethyl acetate and water. The 
organic layer was washed with water and brine, dried over 
MgSO,, and evaporated in vacuo. The residue was purified by 
chromatography on silica gel to afford l-[5-(4 5- 

diphenyloxazol-2-yl)pyrrolidin-l-ylj-2-hydroxyl5-tert- 

butyldiphenylsilyloxy-l,2,3,4-tetrahydronaphthalene (0.31 g) 
MS (m/z) : 691 (M+) * 

IR (Neat) : 3300 cm"! 

NMR (CDCI3, 5) : 1.07 (9H, s) , 1.7-2.4 (6H, m) , 2.6- 

3.3 (2H, m), 3.4-3.6 (2H, m, , 4. 1-4. 4 (2H, m) , 6.28 
(IH, d, J=8.0Hz), 6.75 (IH, t, J=8.0Hz), 6.88 (IH, 
d, J=8.0Hz), 7.3-7.8 (20H, n) 

Prepara tion 

1- (2-Oxotetrahydrofuran-3-yl) -5-tert- 
butyldiphenylsilyloxy-3,4-dihydronaphthalene was obtained 
according to similar manners to those of Preparations 28 and 



MS (m/z) : 4 69 (M++1) 
IR (Neat) : 1760 cm"! 

NMR (CDCI3, 5) : 1.10 (9H, s) , 2.1-2.8 (4H, m) , 

2-8-3.1 (2H, m), 3.73 (IH, m) , 4.3-4.4 {2H, m) , 
6-04 ,1H, m), 6.37 (IH, d, J=8Hz) , 6.5-6.9 (2H, m) , 
7.2-7.8 (lOH, m) 

Prer>arpi--i^P 

1- f2- (4, 5-Diphenyloxazol-2-yl) -2-0x0-1- (2- 
hydroxyethyl) ethyl] -5-tert-butyldiphenvlsilyloxy-3 4- 
dihydronaphthalene was obtained from 1^ (2-oxotetra;ydrofuran- 

3 y^^-5-tert-butyldiphenylsilyloxy-3,4-dihydronaphthalene in 
a conventional manner. 
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MS (m/2) : 690 (M'*"+l) 

IR (Neat) : 3400, 1700 cm~^ 

NMR (CDCI3, 6) : 1.07 (9H, s) , 2.0-2.5 (4H, m) , 2.90 
12H, t, J=8.0H2), 3.71 (2H, t, J=6.0H2), 5.0-5.2 
(IH, m), 6.06 (IH, t, J=4.6Hz), 6.41 (IH, d, 
J=8.0Hz), 6.83 (IH, J=8.0Hz), 7.2-l.B (21H, m) 

Preoaration 51 

1- [2- (4, 5-Diphenyloxazol-2-yl) -2-hydroxy-l- (2- 
hydroxyethyl) ethyl] -5-tert-butyldiphenylsiiyloxy-3, 4- 
dihydronaphthalene was obtained by treating l-[2-(4,5- 
diphenyloxazol-2-yl) -2-0x0-1- (2-hydroxyethyl ) ethyl] -5-tert- 
butyldiphenylsilyloxy-3, 4-dihydronaphthalene with NaBH^ . 

MS (m/2) : 692 (M"^+l) 

IR (Neat) : 3300 cm"^ 

NMR (CDCI3, 6) : 1,07 (9H, s) , 2.0-2.5 (4H, m) , 

2.7-3.2 (2H, m) , 3.6-3.9 (3H, m) , 5.03 (IH, d, 
J=3.8H2), 6.01 (IH, t, J=4.6Hz), 6.22 (IH, d, 
J=8.0Hz), 6.55 (IH, t, J=8 . OKz) , 6 . 82 (IH, d, 
J=8Hz), 7.2-7.8 (20H, m) 

PyepajratAPn 52 

To a solution of 1- [2- ( 4 , 5-diphenyloxazol-2-yl) -2- 
hydroxy-1- (2-hydroxyethyl) ethyl ] -5-tert- 

butyldiphenylsilyloxy-3, 4-dihydronaphthalene (1.5 g) in 
tetrahydrofuran {30 ml) were added triphenylphosphine (1.8 g) 
and diethyl azodiformate (1.2 ml) at room temperature. After 
being stirred for 12 hours at the same temperature, the 
mixture was poured into the mixture of ethyl acetate and 
water. The organic layer was washed with water and brine, 
dried over MgSO^, and evaporated in vacuo. The residue was 
purified by chromatography on silica gel to afford l-[2-{4,5- 
diphenyloxazol-2-yl ) tetrahydrof uran-3-yl ] -5-tert- 
butyldiphenylsilyloxy-3, 4-dihydronaphthalene (1.0 g) . 
MS (m/2) ; 674 (M'*'+l) 
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IR (Neat) : 1580 cm"^ 

NMR (CDCI3, 5) : 1,07 (9H, s) , 2.0-2.4 (3H, m) , 2.6-3.1 
(2H, m), 3.8-4.5 m) , 5.47 (IH, d, J=8.0H2), 

5.93 (IH, m), 6.39 (IH, d, J=8.0Hz), 6.82 (IH, t, 
J=8.0H2), 7.02 (IH, d, J=8H2), 7.2-7.8 (lOH, m) 

Preparation 53 

A mixture of l-a2ido-5-t-butyldiphenylsilyloxy-l, 2, 3, 4- 
tetrahydronaphthalene (2.2 g) and 10% Pd/C (0.5 g) in ethanol 
(120 ml) was stirred under H2 for 5 hours. The catalyst was 
filtered off and filtrate was evaporated in vacuo. The 
obtained oil and 2-f 03nnyl-4 , 5-diphenyloxa2ole (1.2 g) was 
dissolved in toluene (20 ml) . After stirred for 12 hours at 
room temperature, the solvent was removed to obtain the imine 
compound. To a solution of ethyl acetate (1.1 ml) in THF (20 
ml) was added LDA (7.4 ml, 1 . 5M solution in cyclohexane) at 
-78*C under and then after 30 minutes, a solution of the 

above imine (1.0 g) in THF (10 ml) was added in the solution. 
After being stirred for 2 hours at the same temperature, the 
solution was allowed to the room temperature for 4 hours and 
poured into the mixture of ethyl acetate and water. The 
organic layer was washed with IN-HCl solution, sat. NaHC03, 
and brine, dried over MgS04, and evaporated in vacuo. The 
residue was purified by chromatography on silica gel to 
afford 1- [4- (4, 5-diphenyloxa2ol-2-yl) -2-oxoazetidin-l-yl] -5- 
t-butyldiphenylsilyloxy-1,2, 3, 4-tetrahydronaphthalene (420 
mg) . 

MS (m/2) : 765 (M"^) 
IR (Neat) : 1740 cm"l 

NMR (CDCI3, 6) : 1.05 (9H, s), 1.8-2.9 (4H, m) , 3.3- 

3.6 (2H, m) , 4.0-4.3 (2H, m) , 4.6-5.2 (2H, m) , 6,0- 
6.4 (IH, m), 6.8-7.0 (IH, m) , 7.1-7.8 (21H, m) 



The following compounds were obtained according to a 
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similar manner to that of Preparation 5 (2) . 

( 1 ) 1" [2- ( 4 , 5-Diphenyloxa2ol-2-.yl ) azetidin-l-yl ] -S-t- 

butyldiphenylsiiyloxy-1,2, 3, 4-tetrahydronaphthalene 
MS (m/2) : 661 (M"*') 

NMR (CDCI3, 6) : 1.04 (9H, s), 1,6-3.0 (8H, m) , 3.3- 

3.8 (3H, m), 4.4-4.7 (IH, m) , 6,2-6.9 (2H, m) , 7.1- 
7.8 {21H, m) 

(2) l-f2- (4,5-Diphenyloxa2ol-2-yl)piperidin-l-yl]-5-t- 
butyldiphenylsilyloxy-1, 2, 3, 4-tetrahydronaphthalene 
MS (m/z) : 689 (M"*") 

IR (Neat) : 1580 cm"^ 

NMR (CDCI3, 6) : 1.06 (9H, s) , 1.4-2.4 (lOH, m) , 

2.5-3.1 (4H, m), 3.50-4.2 (2H, m) , 6.15, 6.25 (IH, 
each d, J=8H2), 6.53, 6.76 (IH, each d, J=8Hz) , 
7.1-7.8 (21H, m) 

Preparatinn 

2-Vinyl-4,5-diphenyloxazole was obtained according to a 
similar manner to that of Preparation 10. 
MS (m/z) : 248 (M'*'+l) 
IR (Neat) : 1460 cm"^ 

NMR (CDCI3, 6) : 5.65 (IH. J=11.2H2), 6.25 (IH, d, 

J=17.6Hz), 6.67 (IH, dd, J=11.2. 17.6Hz), 7.2-7.7 
(lOH, m) 

A solution of AD-mix-p (trade name, Aldrich) (I14 g) in 
a mixture of t-butyl alcohol (400 ml) and water (400 ml) was 
stirred for 1 hour, and then methanesulf onamide (7.6 g) and 
2-vinyl-4,5-diphenyloxa2ole (20 g) was added to the solution 
at O'C. After being stirred for 8 hours at the same 
temperature, sodium sulfite (50 g) was added, and the mixture 
was stirred for 30 minutes. The mixture was partitioned 
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between ethyl acetate and water. The organic layer was 
washed with IN-HCl solution, sat. NaHCOa, and brine, dried 
over MgSO^, and evaporated in vacuo. The residue was 
purified by trituration with hexane-ether to afford 2-((ls)- 
l,2-dihydroxyethyl)-4,5-diphenyloxazole {21 g) . 

MS (m/z) : 282 (M++1) 

IR (Neat) : 3400 cni~l 

NMR (CDCI3, 6) : 4.03 (IH, d, J=4.6H2), 4.90 (IH, t, 

J=4.6Hz), 7.2-7.6 (lOH, m) 

To a solution of 2- ( (IS) -1, 2-dihydroxyethyl) -4, 5- 
diphenyloxazole (20 g) in CH2CI2 (400 ml) were added 
orthoacetic acid trimethyl ester (12.8 ml) and 
p-toluenesulfonic acid (130 mg) at room temperature under N2 . 
After being stirred for 30 minutes, the solvent was 
evaporated in vacuo. The residue was diluted with CH2CI2 
(200 ml) and acetyl bromide (7,6 ml) was added to the 
solution at O'C under N2. After being stirred for 2 hours at 
room temperature, the solvent was evaporated in vacuo, the 
residue was diluted with methanol (200 ml), and K2CO3 (16 g) 
was added to the solution at O'C. The mixture was stirred 
for 30 minutes at the same temperature and partitioned 
between ethyl acetate and water. The organic layer was 
washed with IN-HCl, water, sat. NaHCOg and brine. The dried 
solvent was evaporated in vacuo and the residue was purified 
by trituration with ether-hexane to give (2S)-2-(4,5- 
diphenyloxazol-2-yl)oxirane (14.2 g) . 
MS (m/z) : 264 (M"^+l) 
IR (Neat) : 1460 cm~l 

NMR (CDCI3, 6) : 3.23 (IH,. dd, J=4.0, 5.6Hz), 3.43 
(IH, dd, J=2.6, 5.6Hz), 4.08 (IH, dd, J=2.6, 
4.0Hz), 7.2-7.6 (lOH, m) 

HPLC; chiralcel OD, 10% isopropanol/hexane, 11. 3 ml/min 
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Prepara1-if>n 

To a solution of (2S) -2- (4, 5-diphenyloxazol-2-yl) oxirane 
(12 g) and Cul (0.19 g) in THF (240 ml) was dropwise added a 
solution of vinylmagnesium chloride in THF (l.OM solution, 
101 ml) at -IB'C under The mixture was stirred for l' 

hour at room temperature and partitioned between ethyl 
acetate and water. The organic layer was washed with IN-HCl, 
water, sat. NaHC03 brine. The dried solvent was 

evaporated in vacuo and the residue was purified by 
chromatography on silica gel to give (4S)-4-(4,5- 

diphenyloxazol-2-yl)-4-hydroxy-l-butene (9.2 g) . 
MS (m/z) : 292 (M++1) 
IR (Nujol) : 3300, 1600 cm~^ 

NMR (CDCI3, 6) : 2.7-2.9 (2H, m) , 3.17 (IH, d, 

J=5.8Hz), 4.8-5.0 (IH, m) , 5.1-5.3 (2H, m) , 5.8-6.0 
(IH, m) , 7.2-7.8 (lOH, m) 



To a solution of (4S) -4- (4, 5-diphenyloxazol-2-yl) -4- 
hydroxy-l-butene (9.2 g) in THF (100 ml) were added 
phthalimide (7.0 g) and triphenylphosphine (12.5 g) and 
diethyl azodi formate (7.5 ml) at room ten^serature . The 
mixture was stirred for 2 hours at room temperature and 
partitioned between ethyl acetate and water. The organic 
layer was washed with IN-HCl, water, sat. NaHCOg and brine. 
The dried solvent was evaporated in vacuo and the residue was 
purified by chromatography on silica gel to give (4R)-4-(4,5- 

diphenyloxa2ol-2-yl)-4-phthalimido-l-butene (9.7 g) . 
MS (m/z) : 421 (M++1) 

IR (Nujol) : 1760, 1710 cm"^ 

NMR (CDCI3, 6) : 3.1-3.4 (2H, m) , 5.0-5.3 (2H, m) , 

5.63 (IH, dd, J=6.0, lO.OHz), 5.7-6.0 (IH, m) , 7.2- 
8.0 (14H, m) 

HPLC; chiralcel OD, 10% isopropanol/hexane, 32.2 ml/min 
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Preparation fin 

(4R) -4- (4, 5-Diphenyloxazol-2-yl)-4- 
benzyloxycarbonylamino-l-butene was obtained according to 
similar manners to those of Preparations 82 and 103. 

MS (m/z) : 425 (M++1) 

IR (Nujol) : 3300, 1710 cm'^ 

NMR (CDCI3, 6) : 2.75 (IH, m) , 5.0-5.3 (5H, m) , 

5.5-6.0 (2H, m), 7.2-7.7 (15H, m) 
HPLC; chiralcel OD, 5% isopropanol/hexane, 12.9 ml/min 

To a solution of (4R) -4- (4, 5-diphenyloxazol-2-yl) -4- 
benzyloxycarbonylamino-l-butene (5.2 g) in THF (50 ml) was 
added 9-borabicyclo [3 . 3 . 1] nonane (9-BBN) (98 ml, 0.5M 
solution of THF) at O'C. After stirred for 4 hours at room 
temperature, 2N NaOH solution (20 ml) and 35% HjOj solution 
(20 ml) were added to the mixture at the O'C. The mixture 
was stirred for 1 hour at the same temperature and 
partitioned between ethyl acetate and water. The organic 
layer was washed with IN-HCl, water, sat. NaHCOa and brine. 
The dried solvent was evaporated in vacuo and' the residue was 
purified by chromatogaphy on silica gel to give (IR)-N- 

benzyloxycarbonyl-4-hydroxy-l- (4, 5-diphenyloxazol-2- 
yDbutylamine (13 g) . 

MS (m/z) : 443 (M++1) 

IR (Neat) : 3300, 1700 cm"^ 

NMR (CDCI3, 6) : 1.6-2.2 (4H, m) , 3.68 (2H, m) , 5.10- 
5.2 (IH, m), 5.14 (2H, s) , 5.73 (IH, d, J=10.0Hz), 
7.2-7.7 (15H, m) 

PrpnaraM-^n fi? 

A suspension of methyl 3-hydroxybenzoate (25.0 g) , 
benzyl bromide (19.5 ml), and K2CO3 (31.73 g) in N,N- 
dimethylformamide (150 ml) was stirred under ice cooling for 
1 hour and at room temperature for 15 hours and partitioned 
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between water and ethyl acetate. The organic layer was 
separated, washed with water (three times) and brine, dried 
over MgSO^, and evaporated in vacuo. The residue was 
c.hromatographed over silica gel to .ethyl 3-benzyloxybenzoate 
(J8.90 g) as colorless crystals. 

{+) APCI-MS (m/z) : 243 (M++1) 

mp : 72.3-75.1'c 

IR (Nujol) : 1710, 1235 cm-^ 

NMR (CDCI3, 5) : 3.91 (3H, s) , 5.10 (2H, s) , 

7.17-7.67 (9H, m) 

Preoarari^n 

A solution of nethyl S-benzyloxybenzoate (38.0 g) and 5N 
NaOH solution (207 ml) in 1, 2-dimethoxyethane (207 ml) was 
stirred at room temperature for 3 hours 30 minutes and at 
lOO'c for 1 hour 20 minutes. The reaction mixture was cooled 
with ice water, mixed with 6N HCl (1.1 mole), and extracted 
with diethyl ether. The extract was washed with brine, dried 
over MgS04, and evaporated in vacuo to afford 3- 
benzyloxybenzoic acid (34.96 g) as a colorless powder. . 

(-) APCI-MS (m/z) : 227 (M"^-l) 
mp : 134 . 1-135. 8»C 

IR (Nujol) : 2700-2150, 1680, 1250 cm"! 
NMR (CDCI3, 5) : 5.12 (2H, s), 7.19-7.49 (7H, m) , 

7.71-7.76 (2H, m) 

Triethylamine (3.36 ml) was added to a stirred solution 
Of 3-benzyloxybenzoic acid (5.0 g) and isobutyl chloroformate 

(3.13 ml) in THF (67 ml) under ice-cooling and the resulting 
mixture was stirred at the same temperature for 1 hour 
A solution Of 2-piperidinecarboxylic acid (4.14 g, and NaHC03 

(3.32 g) in water (40 ml) „as added dropwise to the stirred 
mixture at the same temperature and the mixture was stirred 
at the same temperature for 2 hours and at room temperature 
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overnight. The reaction mixture was partitioned between 
ethyl acetate and IN HCl. The organic layer was separated, 
washed with IN HCl (twice) and brine, dried over MgSO^, and 
evaporated in vacuo. The residue was chromatographed over 
silica gel to afford 1- O-benzyloxybenzoyl) -2- • 
piperidinecarboxylic acid (2.01 g) as a amorphous powder. 
(+) APCI-MS (m/2) : 340 (M++1) 

IR (Nujol) : 2590, 1710, 1595, 1575, 1230 en"! 

Sodium (54 mg) was dissolved in ethanol (8.0 ml), and 
then 1- O-benzyloxybenzoyl) -2-piperidinecarboxylic acid (665 
mg), cone, sulfuric acid (1 drop), and desyl bromide (539 mg) 
was successively dissolved thereto. The resulting mixture 
was stirred at 70'C for 2 days, cooled to room temperature, 
and partitioned between ethyl acetate and IN HCl. The 
organic layer was washed with IN HCl, aqueous sodium 
bicarbonate, and brine, dried over MgS04, and evaporated in 
vacuo. The residue was chromatographed over silica gel to 
afford 2-oxo-l,2-diphenylethyl 1- (3-benzyloxybenzoyl) -2- 
piperidinecarboxylate (297 mg) as a pale yellow oil. 
(+) APCI-MS (m/z) : 534 (M++1) 
IR (Nujol) : 1735, 1690, 1630, 1225 cm"! 

Preparation fifi 

A mixture of 2-oxo-l, 2-diphenylethyl l-(3- 
benzyloxybenzoyl)-2-piperidinecarboxylate (288 mg) and 
ammonium acetate (427 mg) in acetic acid (1.4 ml) was stirred 
under reflux for 3 hours, cooled to room temperature, and 
partitioned between ethyl acetate and aqueous NaHCOg. The 
organic layer was washed with aqueous NaHC03 (twice) and 
brine, dried over MgS04, and evaporated in vacuo. The 
residue was chromatographed over silica gel to afford l-(3- 

benzyloxyben2oyl)-2-(4,5-diphenyl-2-oxazolyl)piperidine (104 
mg)as amorphous powder. 
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{+) APCI-MS im/z) : 515 (M++1) 
IR (Nujol) : 1630 cm"^ 

NMR (CDCI3, 6) : 1.45-2.05 (6H, m) , 2,4-3.75 (2H, m) , 
4.7-5.25 (3H, m) , 7.01-7.37 (15H, m) , 7.57-7.67 
(4K, m) 

PrgpaiTr^tlon 67 

A mixture of 1- (3-benzyloxybenzoyl ) -2- ( 4 , 5-diphenyl-2- 
oxazolyDpiperidine (95 mg) and 10% Pd-C (50% wet, 15 mg) in 
ethyl acetate (3 ml) - 10% methanolic hydrogen chloride was 
stirred in the presence of atmospheric H2 gas at room 
temperature for 7 hours and filtered. The filtrate was 
evaporated in vacuo to afford 1- (3-hydroxybenzoyl) -2- (4, 5- 
diphenyl-2-oxazolyl)piperidine (100 mg) as a crude oil. 

Preparation 6R 

A mixture of 3- [3- (tert-butyldiphenylsilyloxy}phenyl] -1- 
(4, 5-diphenyl-2-oxa2olyl) -1-propanone (526 mg) , ethyl 
bromoacetate (1.61 g) , and K2CO3 (1.34 g) in N,N- 
dimethylformamide (2.0 ml) was stirred at room, temperature 
for 5 hours and poured into ethyl acetate - water. The 
organic layer was separated, washed with water (three times) 
and brine, dried over MgSO^, and evaporated in vacuo. The 
residue was chromatographed over silica gel to afford ethyl 
3- [ 3- (tert-butyldiphenylsilyloxy) benzyl ] -4- ( 4, 5-diphenyl-2- 
oxazolyl) -4-oxobutyrate (436 mg) as an oil. 

( + ) APCI-MS (m/z) : 694 (M"^+l) 

IR (Nujol) : 1740, 1700, 1600, 1580 cm~^ 

Preparation fig 

NaBH^ (119 mg) was added to a stirred solution of ethyl 
3- [3- (tert-butyldiphenylsilyloxy) benzyl] -4- ( 4 , 5-diphenyl-2- 
oxazolyl) -4-oxobutyrate (430 mg) in methanol (2,0 ml) and 
1, 2-dimethoxye thane (0.5 ml) at room, temperature and the 
resulting mixture was stirred at the same temperature for 3 
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hou„ ,He reaction ^„ure was partitioned between ethyl 
acetate - in hydrochloric acid tk^ • 

With IN hydrochloric ^'"^-^ 

yarocnioric acid, aqueous sodium bicarbonate anrf 
brine, dried over MaSO ^"onace, and 

over Mgso^, and evaporated in vacuo. The 
-esidue was chron>atographed over silica gel to afford 3 r. 

(tert-butyldiphenylsilyloxy)benzyl,-2-(4,5-diphen,t^^^ 
oxa.olyl,-s-oxotetrahydrofuran ^SSS .g, .3 an a^or^hous 

NMK .COCI3, 5, : l.OBandl.OS .SH, each s) , 1.40-1.S2 
(IH, 2.31-2.97 (2H, n.) , 3.48-3.88 (2H, n.) , 4 58 

and 4.30 ^H, each.,, e.54-7.0S .2H, , ..;;_:::3 

A l.OM solution of tetrabutylanuaonium fluoride in 
te rahydrofuran (THE, (0.75 na, was added to a solution of 

3 [3- <tert-butyldiphenylsilyloxy,benzyl] -2- (4, 5-diphenyl!2 
oxa.olyl,-s-oxotetrahydrofuran .0.2e g, i„ .tTsZl ll 

roo. temperature, rhe resulting fixture was stirred at the 
same temperature for 5 hours and partitioned between ethy^ 

with brine, dried over Mgso,, and evaporated in vacuo The 
re due was chromatographed over silica gel to afford 
2- (4, 5-diphenyl-2-oxa2olyl, -3- O-hydroxybenzyl ) -5- 
oxotetrahydrofuran (133 mg, as a colorless oil 
(+) APCI-MS (m/z) : 412 (M++1) 
IR (Nujol) : 3340, 1770, 1590 cm"! 

5, : ..30-3.2S (4H, m, , 3.35-3.47 (.«, m, , 
5.22 and 5.31 (IH, each d, J=18.2 and 6.1Hz 
respectively), 6.53-6.68 (2H, m, , 7 . 12-7 . 65 ' (13H, 



3 me.H '°k""" °' ''''''' 2-piperidinecarboxylate (10. o ml, 
3-methoxybenzyl chloride (9 2 ml^ ^ • 

oriae (9.2ml,, and triethylamine (26.6 
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ml) in N,N-dimethylfonnamicle (64.0 ml) was stirred at room 
temperature overnight and partitioned between ethyl acetate 
and water. The organic layer was separated, washed with 
water (four times) and brine, dried over MgS04, and 
evaporated in vacuo. The residue was chromatographed over 
silica gel to afford ethyl 1- (3-methoxybenzyl) -2- 
piperidinecarboxylate (12.06 g) as a colorless oil. 

(+) APCl-MS (m/z) : 278 (M++1) 

IR (Film) : 1725, 1600, 1260 cm"! 

NMR (CDCI3, 5) : 1.29 (3H, t, J=7.1H2), 1.50-1.85 (6H, 
m), 2.10-2.22 (IH, m) , 2.88-3.00 (IH, m) , 3.14 (IH, 
dd, J=6.8, 5.2Hz), 3.40 (IH, d, J=13.4Hz), 3.78 
(IH, d, J=13.4Hz), 3.81 (3H, s) , 4.21 (2H, q, 
J=7.1Hz), 6.77-6.82 (IH, m) , 6.89-6.93 (2H, m) , 
7.17-7.27 (IH, m) 

greparation 17 

A solution of ethyl 1- (3-methoxyben2yl) -2- 
piperidinecarboxylate (3.0 g) and IN NaOH (21.6 ml) in 
ethanol (31.6 ml) was stirred at 70''C overnight. The 
reaction mixture was cooled to room temperature, acidified 
with IN hydrochloric acid, and evaporated in vacuo. The 
residue was extracted with methylene chloride and the extract 
was evaporated in vacuo to afford 1- (3-methoxybenzyl) -2- 
piperidinecarboxylic acid (2.64 g) as an amorphous powder. 

(+) APCI-MS (m/z) : 250 (M++1) 
mp : 186. 0-187. 3*C 

IR (Film) : 1600, 1265 cm"! 

NMR (CDCI3, 5) : 1-3-1.85 ( 6H, m) , 2.2-2.3 (IH, m) , 
2.86-2.93 (IH, m) , 3.09 (IH, dd, J=7.6, 4.3Hz), 
3.52 (IH, d, J=13.4Hz), 3.74 (3H, s) , 3.87 (IH, d, 
J=13.4Hz), 6.81-6.93 {3H, m) , 7.24 (IH, d, J=8.0Hz) 

Prenarat-inn 7"^ 

2-Oxo-l, 2-diphenylethyl 1- (S-methoxybenzyl) -2- 
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piperidinecarboxylate was prepared from 1- (3-methoxybenzyl) - 
2-piperidinecarboxylic acid and desyl bromide in a similar 
manner to that of Preparation 65. 

( + ) APCI-MS (m/z) : 444 (M++1) 

IR (Film) : 1730, 1690, 1260 cm"! 

2- (4, 5-Diphenyl-2-oxa2olyl) -1- (3-methoxybenzyl) - 
piperidine was prepared from 2-oxo-l, 2-diphenylethyl l-(3- 

methoxybenzyl)-2-piperidinecarboxylate in a similar manner to 
that of Preparation 66. 

{+) APCI-MS (m/z) : 425 (M++1), 424 
mp : 72.2-86. 6°C 
IR (Film) : 1600, 1260 cm"^ 

NMR (CDCI3, 6) : 1.22-1.86 (6H, m) , 2.04-2.23 (IH, m) , 
3.01-3.08 (IH, m), 3.20 (IH, d, J=13.9Hz), 3.62 
(IH, dd, J=10.8, 3.0Hz), 3.75 (3H, s), 3.76 (IH, d, 
J=13.9Hz), 6.73-6.78 (IH, m) , 6.84-6.89 (2H, m) , 
7.16-7.37 (9H, m) , 7.60 (2H, dd, .J=7.8, 1.4Hz) 

Prepar ation 7.S 

A l.OM solution of boron tribromide in methylene 
chloride (2.08 ml) was added dropwise to a solution of 2- 

(4,5-diphenyl-2-oxazolyl)-i-(3-methoxybenzyl)piperidine (440 
mg) in methylene chloride (2.5 ml) under ice cooling. The 
resulting mixture was stirred at the same temperature for 3 
hours and partitioned between ethyl acetate and aqueous 
sodium bicarbonate. The organic layer was washed with water 
and brine, dried over MgSO^, and evaporated in vacuo. The 
residue was chromatographed over silica gel to afford 2-(4,5- 

diphenyl-2-oxazolyl)-l-(3-hydroxyben2yl) piperidine (388 mg) 
as a pale yellow powder. 

FABMS (m/ 2 ) : 410 (M**" ) 

mp : 204. 7-208. 3**C 

IR (Film) : 1600, 1585, 1255 cm"^ 
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NMR {CDCI3, 6) : 1.2-1.95 {6H, m) , 2.0-2.25 (IH, m) , 
3.05-3.11 (IH, m), 3.25-3.37 (IH, m) , 3.73-3.81 
(2H, m), 6.71-6.83 (3H, m) , 7.13 (IH, t, J=7.7Hz), 
7.25-7.48 (IIH, m) 

2-Oxo-l, 2-diphenylethyl 2-oxo-5-pyrrolidinecarboxylate 
was prepared from 2-oxo-5-pyrrolidinecarboxylic acid in a 
similar manner to that of Preparation 65. 

(+) APCI-MS (m/z) : 324 (M++1) 

mp : 123. 2-131. 4''C 

IR (Nujol) : 3350, 3190, 1730, 1700, 1675 cm"! 

NMR (CDCI3, 5) : 2.25-2.64 (4K, m) , 4.35-4.45 (IH, m) , 

6.10 (IH, br d, J=11.4Hz), 6.89 (IH, s), 7.26-7.53 

(lOH, m) 

PrPnara1-i^n "^"^ 

2- {5-Imino-2-pyrrolidinyl) -4, 5-diphenyloxazole was 
prepared from 2-oxo-l, 2-diphenylethyl 2-oxo-5-pyrrolidine- 
carboxylate in a similar manner to that of Preparation 66. 

(+) APCI-MS (m/z) : 304 (M++1) 

IR (Nujol) : 3370, 1670 cm"l 

NMR (CDCI3, 6) : 2.2-2.6 (4H, m) , 4.94 (IH, m) , 

6.99 (IH, s), 7.26-7.50 (lOH, m) 

Prenara1-i.-.n IR 

60% Sodium hydride (289 mg) was added to a stirred 
solution of 2- {5-imino-2-pyrrolidinyl) -4, 5-diphenyloxazole 
(2.0 g) in N,N-dimethylformamide (20.0 ml) in the presence of 
an atmospheric N2 gas under ice cooling and the resulting 
mixture was stirred at the same temperature for 20 .minutes 
and at room temperature for 1 hour 20 minutes. 
3-Methoxybenzyl chloride (1.72 g) was added to the mixture 
under ice cooling and stirring was continued at room 
temperature overnight. The reaction mixture was partitioned 



10 



15 



25 



30 



WO 97/03973 PCT/JP96/01996 

- 82 - 

between IN hydrochloric acid and ethyl acetate. The organic 
layer was separated, washed with water and aqueous sodium 
bicarbonate, dried over MgSO^, and evaporated in vacuo. The 
oily residue was chroma to graphed to afford 2- [5-imino-l- (3- 

nethoxybenzyl,-2-pyrrolidinyl]-4,5-diphenyloxazole (1.80 g, 
as an amorphous powder. 

( + ) AFCI-MS (m/z) : 424 (.M++1) 
IR (Nujol) : 3400-3180, 1675, 1255 cm"! 
NMR (CDCI3, 6) : 2.23-2.67 (4H, m) , 3.75 (3H, s), 

4.68-4.75 (IH, m) , 4.98 (2H, s) , 6.02 (IH, br s) , 
6.49-6.55 (2H, m) , 6.78-6.84 (IH, m) , 7.15-7 51 
(IIH, m) 

P^eDara^irfT, na 

2- [1- (3-Hydroxybenzyl) -5-imino-2-pyrrolidinyl] -4, 5- 
diphenyloxazole was prepared from 2- [5-imino-l- (3- 

methoxybenzyl)-2-pyrrolidinyl]-4,5-diphenyloxazole in a 
similar manner to that of Preparation 75. 
(+) APCI-MS (m/z) : 410 (M++1) 
^° (Nujol) : 3150, 1665 cm"! 

NMR (DMSO-dg, 6) : 2.14-2.40 (4H, m) , 4.66-4.73 (IH 

m), 4.87 (IH, d, J=17.2Hz), 5.12 (IH, d, J=17.2Hz), 
6.32-6.40 (2H, m) , 6.59-6.65 (IH, m) , 7.04-7.47 
(IIH, m), 7.99 (IH, s) , 9.45 (IH, s) 



To a solution of N-phthaloyl-p-alanine (207 g) m THF 
(10 ml) was added SOCI2 -t O^C. After being stirred fo^ 2 
hours at room temperature, the solvent was evaporated in 
vacuo. The residue was diluted with THF (10 ml), and benzoin 
(2.01 g) and pyridine (2 ml) were added to the solution at 
0 C. After being stirred for 4 hours at room temperature, 
the solvent was evaporated in vacuo, and the residue was 
partitioned between ethyl acetate and IN-HCl solution. The 
organic layer was washed with water and brine, dried over 
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MgS04, and evaporated in vacuo Tho • . 

solvent was removed, the reslrf,,. ""^ 
«hyl ecetete ,„d sit ^Jc" Th 

With water and brine ' °'"°'"= ""'^ 

vac. and the residue wirtrrarrr:!"" rr^'"'^ 

MS (m/z) : 395 (m-^+j) 9^ • 

IR (Nujol) : 1715, 1770 cm"! 

T . o ■ ^' J=6-8Hz), 4.03 (2H, t 

J=6.8H2), 7.32-7.44 flow -7 00 ^ 

(lOH, m), 7.82-7.93 (4H, m) 

The following compound was obtained according to a 
sxra^lar :nanner to that of Preparation 80. 

Ms"(^':^°''"':- 1-2-yI) ethylamine 
MS (m/z) : 395 (M^+l) 

IR (Nujol) : 1700, 1770 cm-1 

NMR (DMSO-dfi, 6) ; 1 88 r^w ^ , , 

T„ ' J=7.1Hz), 5.69 (IH, q, 

a-7.1Hz), 7.37-7.57 (lOH, , 7.87-7.97 (4H, 

To a solution of N-phthaloyl-2- f 4 hs^^k 
vl»oi-K„i • '"-'-uyx ^ (4/ 5-diphenyloxa2ol-2- 

yDethylamme (0.55 g) in dmf (5 ml) was adH*.H 
wt^+-u. 1 . ' was aaded acrueou«? 

methylamxne solution (7 ml) aft^r k • ^. ^^"""^ 
hn„^=, ^ > ni-L^ . After being stirred for 3 5 

hours at room temperature, the solufion 

K_4. solution was partitioneH 

between ethyl acetate and sat. NaHCO Th ""^^^""^^^ 

washed three times with IK-HCl To the 

was added powdered NaHCO, The " 

With ethyl acetate Th ^ • extracted 
in vacuo and the ^esid! 

to give i-H S dL f ^"^--^-^ -ith Et^O-n-hexane 

MS . : ['"""^^""^'^^^^^^-^-yDethylamine (0.33 g, . 

MS (m/z) : 265 (M++1) 
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NMR (CDCI3, 5) : 3.32 (2H, t, J=5.9H2), 3.52 {2H, t, 
J=5.9H2), 5.60 (2H, br) , 7.25-7.50 (6H, m) , 7.55- 
7.70 (4H, m) 

Prepar ation 

The following compound was obtained according to a 
similar manner to that of Preparation 82. 

1- (4, 5-Diphenyloxa2ol-2-yl) ethylamine 
MS (m/z) : 265 (M"*"+l) 

NMR (CDCI3, 6) : 1.59 (3H, d, J=6.9Hz), 4.25 (IH, q, 
0=6. 9Hz), 7.30-7.42 {6H, m) , 7.56-7.68 (4H, m) 

Preparat-inn ft 4 

A solution of 5-methoxy-l-oxo-l, 2, 3, 4- 
tetrahydronaphthalene (0.67 g) , 1- (4, 5-diphenyloxa2ol-2- 
yDethylamine (0.98 g) and p-toluenesulfonic acid (catalytic 
amount) in toluene (30 ml) was refluxed for 7 hours with 
Dean-stark equipment. The solution was evaporated in vacuo 
and methanol (MeOH) (10 ml) was added to the residue To the 
MeOH solution, NaBH^ (0.21 g) was added at O^C. After being 
stirred for 2 hours at room temperature, the solution was 
evaporated in vacuo. The residue was partitioned between 
ethyl acetate and water. The organic layer was washed with 
brine. The dried solvent was evaporated in vacuo, and the 
residue was purified by chromatography on silica gel to give 
1- [1- (4, 5-diphenyloxa2ol-2-yl) ethylamino] -1,2, 3, 4-tetrahydro- 
o-methoxynaphthalene (0.73 g). 
MS (m/z) : 425 (M++1) 

NMR (CDCI3, 6) : 1.60 {3H, d, J=6.8Hz), 1.60-2.08 (6H, 
m), 2.42-2.86 (2H, m) , 3.80 (1.5H, s) , 3.81 (0.5H, 
q, J=6.8H2), 3.82 (1.5H, s) , 3.90 (0.5H, m) , 4.29 
(0.5H, q, J=6.8Hz), 4.77 (0.5H, m) , 6.73 (IH, m) , 
7.00-7.20 (2H, m), 7.33-7.39 (6H, m) , 7.57-7.68 
(4H, m) 
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To a solution of 1- f 1- (4, 5-diphenyloxa20l-2- 
yl) ethylamino] -1,2,3, 4- tetrahydro-S-methoxynaphthalene (0.33 
g) in CH2CI2 (7 ml) was added IM BBr3-CH2Cl2 solution (1.5 
ml) at 0°C. After being stirred for 3 hours at the same 
temperature, the solvent was evaporated in vacuo. The 
residue was partitioned between ethyl acetate and sat. 
NaHC03. The organic layer was washed with water and brine. 
The dried solvent was evaporated in vacuo. The residue was 
purified by chromatography on silica gel to give l-[l-(4,5- 
diphenyloxazol-2-yl) ethylamino] -1 , 2, 3, 4-tetrahydro-5- 
hydroxynaphthalene (0.23 g) . 
MS (m/z) : 411 (M++1) 

NMR (CDCI3, 6) : 1.57 (3H, d, J=6.8H2), 1.84-2.20 (4H, 
m), 2.44-2.86 (2H, m) , 3.89 (0.5H, m) , 4.12 {0.5H, 
q, J=6.8Hz), 4.29 (0.5H, q, J=6 . 8H2) , . 4 . 78 (0.5H, 
m), 6.62-6.72 (IH, m) , 6.97-7.14 (2H, m) , 7.32-7.41 
(6H, m) , 7.58-7.68 (4H, m) 

Preparation fig 

A solution of 5- (t-butyldiphenylsilyloxy) -1-oxo-l, 2, 3, 4- 
tetrahydronaphthalene (0.52 g) , 2- (4, 5-dip.henyloxazol-2- 
yDethylamine (0.33 g) and p-toluenesulf onic acid (catalytic 
amount) in toluene (30 ml) was refluxed for 15 hours with 
Dean-starlc equipment. The solution was evaporated in vacuo 
and MeOH (10 ml) was added to the residue. To the MeOH 
solution, NaBH^ (0.21 g) was added at O'C. After being 
stirred for 30 minutes at room ten^erature, the solution was 
evaporated in vacuo. The residue was partitioned between 
ethyl acetate and water. The organic layer was washed with 
brine. The dried solvent was evaporated in vacuo, and the 
residue was purified by chromatography on silica gel to give 
1- [2- (4, 5-diphenyloxa2ol-2-yl) ethylamino] -1,2,3, 4-tetrahydro- 
5- (t-butyldiphenylsilyloxy) naphthalene (0.25 g) and l-[2- 
(4, 5-diphenyloxazol-2-yl) ethylamino] -1,2,3, 4-tetrahydro-5- 
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hydroxynaphthalene {0.11 g) . to a solution of l-[2-(4,5- 
ciiphenyloxa2ol-2-yl) ethylamino] -1,2, 3, 4-tetrahydro-5- ( t- 
butyldiphenylsilyloxy)naphthalene (0.25 g) in THF (2 ml) was 
added IM-THF solution (2 ml) of tetra-n-butyl ammonium 
fluoride (TBAF) . After being stirred for 1 hour at room 
temperature, the reaction mixture was partitioned between 
ethyl acetate and sat. NaHCOs. The organic layer was washed 
with brine. The dried solvent was evaporated in vacuo. The 
residue was purified by chromatography on silica gel to give 
1- [2- (4, 5-diphenyloxazol-2-yl) ethylamino] -1,2,3, 4-tetrahydro- 
5-hydroxynaphthalene (0.06 g) . 
MS (m/z) : 411 (M++1) 

NMR (CDCI3, 5) : 1.65-2.10 (4H, m) , 2.38-2.85 (2H, m) , 
3.12 (2H, t, J=5.9H2), 3.22 (2H, t, J=5.9H2), 6.60- 
6.79 (IK, m), 6.89-7.12 (2H, m) , 7.20-7.42 (6H, m) , 
7.52-7.75 (4H, m) 

A solution of l,2,3,4-tetrahydro-5-methoxy-i- 
naphthalenamine (0.34 g), (4, 5-diphenyloxazol-2-yl) methyl 
bromide (0.50 g) and potassium carbonate (0.60 g) in DMF (7 
ml) was stirred for 5 hours at room temperature. The mixture 
was partitioned between ethyl acetate and water. The organic 
layer was washed with brine. The dried solvent was 
evaporated in vacuo. The residue was purified by 
Chromatography on silica gel to give 1- [ (4, 5-dinhenyloxazol- 

2-yl)methylamino] -1, 2, 3, 4-tetrahydro-5-methoxvnaphthalene 
(0.50 g) . 

MS (m/2) : 411 (M"^+l) 

NMR (CDCI3, 5) : 1.64-2.12 (4K, m) , 2.38-2.S2 (2H, m) , 
3.81 {3.h-, s), 3.94 (IH, m) , 4.07 (2H, s) , 6.73 (IH, 
d, J=7.9H2), 7 .04 (IH, d, J=7.9H2), 7.15 (IH, dd, 
J=7.9, 7.9Hz), 7.32-7.42 (6H, m) , 7.58-7.69 (4H, m) 
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The following compound was obtained according to a 
similar manner to that of Example 30. 

1- [N-methyl-N- [(4, 5-diphenyloxazol-2-yl) methyl] amino] - 
1.2,3, 4-tetrahydro-5-methoxynaphthalene 
MS (m/z) : 425 (M++1) 

NMR (CDCI3, 6) : 1.50-1.72 (2H, m) , 1.96-2.18 (2H, m) , 
2.42 (3H, s), 2.40-2.62 (IH, m) , 2.72-2.92 (IH, m) , 
3.83 (5-H, s), 4.06 (IH, m) , 6.70 (IH, d, J=8.1Hz), 
7.16 (IH, dd, J=8.1, 8.1Hz), 7.28-7.42 (6H, m) , 
7.54 (IH, d, J=8.lHz), 7.60-7.67 (4H, m) 

Prf^na ration P° 

The following compounds were obtained according to a 
similar manner to that of Example 20. 

(1) l-Hydroxy-1,2,3, 4-tetrahydro-5- 

methoxycarbonylmethoxynaphthalene 
MS (m/z) : 219 (M+-OH) 

NMR (CDCI3, 6) : 1.78-2.02 (4H, m) , 2.60-2.72 (IH, m) , 
2.79-2.91 (IH, m), 3.80 (3H, s) , 4.65 (2H, s), 4.77 
(IH, m), 6.60-6.64 (IH, m) , 7.09-7.20 (2H, m) 

(2) 2, 3-Dihydro-4-ethoxycarbonylmethoxy-lH-inden-l-ol 
MS (m/z) : 219 (M'*"-OH) 

IR (Nujol) : 3290, 3190, 1720 cm"! 

NMR (CDCI3, 6) : 1.30 (3H, t, J=7.1Hz), 1.72 (IK, d, 
J=6.2Hz), 1.87-2.04 (IH, m) , 2.43-2.60 (IH, m) , 
2.75-2.90 (IH, m), 3.03-3.18 (IH, m) , 4.27 (2H, q, 
J=7.1Hz), 4.65 (2H, s), 5.25 (IH, q, J=6.2Hz), 6.65 
(IH, d, J=7.9H2), 7.08 (IH, d, J=7.9Hz), 7.20 (IH, 
dd, J=7.9, 7.9Hz) 



To a solution of NaH (60% oil, 28 mg) , 5- (4,5- 
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ciiphenyloxazol-2-yl)pyrrolidin-2-one (0.15 g) and sodium 

iodide (catalytic amount) in THF (1 ml) was added a solution 

of 3-iaethoxybenzyl chloride (0.11 g) in THF (2 ml). Afte- 

being stirred for 4 days at room temperature, the reaction 

mixture was partitioned between ethyl acetate and water The 

organic layer was washed with brine. The dried solvent was 

evaporated in vacuo. The residue was purified by 

Chromatography on silica gel to give 1- O-met.hoxybenzyl) -5- 

(4,5-diphenyloxazol-2-yl)pyrrolidin-2-one (0.14 g) . 
MS (m/z) : 425 (M++1) 

NMR (CDCI3, 5) : 2.32-2.96 (4H, m) , 3.65 (3H, s), 4.32 
(IH, d, J=14.8H2), 4.70 (IH, d, J=14.8Hz), 4.78 
(IH, m), 6.68-6.82 (3H, m) , 7.13 (IH, t, J=7.8H2), 
7.33-7.48 (6H, m) , 7.56-7.61 (4H, m) 

Preparfltinn Qi 

The following compound was obtained according to a 
similar manner to that of Preparation 75. 

1- (3-Hydroxybenzyl) -5- (4, 5-diphenyloxazol-2- 
yl) pyrrolidin-2-one 

MS (m/z) : 411 (M++1} 

NMR (CDCI3, 6) : 2.18-2.98 (4H, m) , 4.43 (IH, d, 

J=14.7Hz), 4.56 (IH, d, J=14.7Hz), 5.02 (IH, m) , 
6.64 (IH, d, J=7.8Hz), 6.73 (IH, d, J=7.8H2), 6.84 
(IH, m), 7.04 (IH, t, J=7.8H2), 7.35-7.42 (6H, m) , 
7.57-7.59 (4H, m) 

PrepaT-afion a? 

The following compound was obtained according to a 
similar manner to that of Preparation 84. 

2-Benzylamino-5-t-butyldiphenylsilyloxy-l, 2, 3, 4- 
tetrahydronaphthalene 

FABMS (m/z) : 492 (M++1) 
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NMR {CDCI3, 6) : 1.13 (9H, s) , 1.50-1.80 (IH, m) , 

2.08-2.32 (IH, m), 2.52-3.24 (5H, m) , 3.94 {2H, s) , 
6.23 (IH, d, J=7.5Hz), 6.61 (IH, d, J=7.5H2), 6.68 
(IH, dd, J=7.5, 7.5H2), 7.28-7.39 (lOH, m) , 7.66- 
7.74 (5H, m) 

Prenaral-ion 

A mixture of 2-ben2ylamino-5-t-butyldiphenylsilyloxy- 
1,2,3,4-tetrahydronaphthalene (3.15 g) , anmonium formate 
{4.41 g) and Pd/C (0.15 g) In ethanol (EtOH) (40 ml) was 
refluxed for 3.5 hours. The insoluble material was filtered 
off and the solvent was evaporated in vacuo. The residue was 
partitioned between ethyl acetate and sat. NaHCOg . The 
organic layer was washed with brine. The dried solvent was 
15 evaporated in vacuo. The residue was purified by 

chromatography on silica gel to give 2-amino-5-t- 

butyldiphenylsilyloxy-l,2,3,4-tetrahydronaphthalene (1.18 g) . 
FABMS (m/z) : 402 (M"^+l) 

NMR (CDCI3, 5) : 1.10 (9H, s), 1.56-1.82 (IH, m) , 

2.05-2.35 (IH, m), 2.52-2.39 (5H, m) , 6.24 (IH, d, 
J=6.4HZ), 6.59-6.73 (2H, m) , 7.32-7.42 (6H, m) , 
7.67-7.74 (4H, m) 
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Preparation Qz| 

A solution of 2-amino-5-t-butyldiphenylsilyloxy-l,2,3,4- 
tetrahydronaphthalene (0.96 g) , (4 , 5-diphenyloxa2ol-2- 
yl) methyl bromide (0.80 g) and potassium carbonate (0.41 g) 
in DMF (14 ml) was stirred for 3.5 hours at room temperature. 
The mixture was partitioned between ethyl acetate and water. 
The organic layer was washed with brine. The dried solvent 
was evaporated in vacuo to give crude 

2- [ (4, 5-diphenyloxazol-2-yl)methylamino] -1, 2, 3, 4-tetrahydro- 
5-t-butyldiphenylsilyloxynaphthalene. To a solution of crude 
2- [ (4, 5-diphenyloxazol-2-yl)methylamino] -1,2,3, 4-tetrahydro- 
5-t-butyldiphenylsilyloxynaphthalene in THF (5 ml) was added 



wo 97/03973 



PCT/JP96/01996 



- 90 - 

IM THF (3 ml) solution of tetrabutylanmonium fluoride. After 
being stirred for 1 hour at room temperature, the mixture was 
partitioned between ethyl acetate and sat. NaHCOg. The 
organic layer was washed with brine. The dried solvent was 
evaporated in vacuo. The residue was purified by 
chromatography on silica gel to give 2- [ (4, S-diphenyloxazol- 
2-yl)methylamino]-l,2, 3, 4-tetrahydro-5-hydroxynaphthalene 
(0.66 g) . 

MS (m/z) : 397 (M++1) 

NMR (CDCI3, 6) : 1.54-1.84 (2H, m) , 2.08-2.22 (IH, m) , 
2.48-3.20 (5H, la) , 4.13 (2H, s) , 6.58 (IH, d, 
J=7.8H2), 6.68 (IH, d, J=7.8Hz), 6.99 (IH, dd, 
J=7.8, 7.8Hz), 7.34-7.40 (6H, m) , 7.55-7.66 (4H, m) 

Prepare hir^n Qc, 

A solution of l-amino-2, 3-dihydro-4-methoxy-lH-indene 
(0.30 g), 4-hydroxy-l-{4,5-diphenyloxazol-2-yl)butan-l-one 
(0.56 g) and p-toluenesulfonic acid (catalytic amount) in 
toluene (50 ml) was refluxed for 2 days with Dean-starJc 
equipment. The solvent was evaporated in vacuo and the 
residue was dissolved in methanol (10 ml) . To the methanol 
solution was added NaBH4 (0.20 g) at O'C. After being 
stirred for 1 hour at the same temperature, the solvent was 
evaporated in vacuo and the residue was partitioned between 
ethyl acetate and sat. NaHCOg . The organic layer was washed 
with brine. The dried solvent was evaporated in vacuo. The 
residue was purified by chromatography on silica gel to give 
1- [ [4-hydroxy-l- (4, 5-diphenyloxa2ol-2-yl)butyl] amino] -2, 3- 
dihydro-4-methoxy-lH-indene (0.27 g) . 
MS (m/z) : 455 (M*+l) 

NMR (CDCI3, 6) : 1.60-3.20 (lOH, m) , 3.76 {2.5H, s) , 
3.84 (3.5H, s), 4.02-4.52 (2H, m) , 7.59-7.69 (4H, 
m), 6.69-7.39 (9H, m) 
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To a solution of 1- [ t4-hydroxy-l- (4, 5-diphenyloxa2ol-2- 
yl)butyl]amino]-2,3-dihydro"4-methoxy-lH-indene (0,27 g) in 
CH2CI2 (5 ml) was added SOCI2 at 0'»C. After being 

stirred for 17 hours at room temperature, the solvent was 
evaporated in vacuo and the residue was dissolved in DMF (5 
ml). To the mixture was added K2CO3 (2.07 g) . After being 
stirred for 1 day at room temperature, the mixture was 
partitioned between ethyl acetate and water. The organic 
layer was washed with brine. The dried solvent was 
evaporated in vacuo. The residue was purified by 
chromatography on silica gel to give l-[2-(4,5- 

diphenyloxa2ol-2-yl)pyrrolidin-l-yl]"2,3-dihydro-4-methoxy- 
IH-indene (0,15 g) . 

MS (m/2) : 437 (M'*'+l) 

NMR (CDCI3, 6) : 1.42-3.2Cj (lOH, m) , 3.74 (2.5H, s) , 

3.81 (3.5H, s), 4.02-4.76 (2H, m) , 6.58-7.72 (13H, 
m) 

Preparation 97 

The following compound was obtained according to a 
similar manner to that of Preparation 95. 

l-[ t6-Hydroxy-l- (4, 5-diphenyloxazol-2-yl)hexyl]amino]- 
2, 3-dihydro-4-methoxy-lH-indene 
MS (m/2) : 469 (M'^+l) 

NMR (CDCI3, 5) : 1,40-3.20 (12H, m) , 3.82 (3H, m) , 
4.15-4.94 (2H, m) , 6.68-7.41 (9H, m) , 7.57-7.69 
{4H, m) 

Preparation QR 

The following compound was obtained according to a 
similar manner to that of Preparation 96. 



1- [2- (4, 5-Diphenyloxazol-2-yl)piperidin-l-yl]-2, 3- 
dihydro- 4 -me thoxy- 1 H- indene 
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MS (m/2) : 451 (M*+l) 

NMR (CDCI3, 5) : 1.58-3.02 (12H, m) , 3.77 (3H, s) , 

3.80 (3H, s), 4.07-4.44 (2H, m) , 6.63-7.36 (9H, m) , 
7.36-7.70 (4H, m) 

To a solution of 4-hydroxy-l- [4, 5-bis (4-methylphenyl) - 
oxazol-2-yl)butan-l-one (0.78 g) and triethylaiaine (2 ml) in 
DMSO (10 ml) was added a solution of pyridinesulf onic acid 
(1.16 g) in DMSO (4 ml) at room temperature. After being 
stirred for 20 minutes at the same temperature, the mixture 
was partitioned between ethyl acetate and water. The organic 
layer was washed with IM-HCl, water and brine. The dried 
solvent was evaporated in vacuo and the residue was purified 
by chromatography on silica gel to give 1- [4, 5-bis (4- 

methylphenyl)oxa20l-2-yl)butan-l,4-dione (0.22 g) . 
MS (m/z) : 334 (M'^+l) 

IR (Nujol) : 1735, 1690 cm"! 

NMR (.CDCI3, 6) : 2.38 (3H, s) , 2.40 {3H, s) , 2.97 (2H, • 
t, J=6.4Hz), 3.47 (2H, t, J=6.4Hz), 7.17-7.26 {4H, 
m), 7.53-7.59 (4H, m) , 9.88 (IH, s) 

PrPr.ai-flt:lon TOO 

A solution of 1, 2, 3, 4-tetrahydro-5-t- 
butyldiphenylsilyloxy-l-naphthaleneamine (0.21 g) , l-[4,5- 
bis (4-methylphenyl) oxa2ol-2-yl)butan-l,4-dione (0.12 g) , 
NaBH3CN (84 mg) and KOH (30 mg) in acetic acid (0.5 ml) and 
methanol (4 ml) . After being stirred for 3 days at room 
temperature, the solvent was evaporated in vacuo. The 
residue was partitioned between ethyl acetate and sat. 
NaHC03. The organic layer was washed with brine. The dried 
solvent was evaporated in vacuo. The residue was purified by 
chromatography on silica gel to give 1- [2-t4, 5-bis (4- 

methylphenyl)oxazol-2-yl]pyrrolidin-l-yl]-l,2,3,4-tetrahydro- 
5-t-butyldiphenylsilyloxynaphthalene (0.24 g) . 
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FABMS (m/z) : 702 (M**"-!) 

NMR (CDCI3, 6) : 1.08 (9H, s) , 1.58-3.04 (12H, m) , 
2.34 (3H, s), 2.36 {3H, s) , 6.18-7.80 (21H, m) 

Preparation im 

The following compound was obtained according to a 
similar manner to that of Preparation 70. 

1- [2- [4, 5-Bis (4-methylphenyl) oxazol-2-yl]pyrrolidin-l- 
yl ] -1 , 2 , 3 , 4 -te t rahydro-5-hydroxynaphthalene 
MS (m/z) : 4 65 (M"^+l) 

NMR (CDCI3, 6) : 1.46-3.00 (12H, m) , 2.36 (6H, s) , 
3.86-4.70 (2H, m) , 6.42-7.62 (IIH. m) 

Preparation 1 OP 

To a solution of 1- (4, 5-diphenyloxazol-2-yl)methylamino- 
2, 3-dihydro-4-methoxy-lH-indene (0.13 g) in formic acid (5 
ml) was added acetic anhydride (1 ml) at 0'*C. After being 
stirred for 5 hours at room temperature, the solvent was 
evaporated in vacuo. The residue was partitioned between 
ethyl acetate and IN hydrochloric acid. The organic layer 
was washed with water, sat. NaHC03, ^^<=^ brine. The dried 
solvent was evaporated in vacuo and the residue was purified 
by chromatography on silica gel to give 1- [N-formyl-N- [ (4, 5- 
diphenyloxazol-2-yl)methyl)amino]-2, 3-dihydro-4-methoxy-lH- 
indene (0.12 g) , 

MS (m/z) : 425 (M'^+l) 

NMR (CDCI3, 6) : 8.52 (0.25H, s) , 8,43 (0.75H, s) , 
7.60-7,40 (4H, m) , 7.38-7.24 (6H, m) , 7.18-6.95 
(IH, m), 6.78-6.55 (2H, m) , 6.18 (0,25H, m) , 5.28 
(0.75H, m), 4.72 {0.75H, d, J=16.2Hz), 4.51 (0.75H, 
d, J=16.2Hz), 4.12 (0.5H, m) , 3.79 (2.25H, s) , 3.72 
(0.75H, s), 3.20-2.94 (IH, m) , 2.92-2.66 (IH, m) , 
2.62-2.38 (IH, m) , 2.35-2.05 (IH, m) 
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To a solution of 1" (4, 5-diphenyloxazol-2-yl)methylaIaino- 
2, 3-dihydro-4-methoxy-iH-indene (0.22 g) and pyridine (0.2 
ml) in dichloromethane (5 ml) was added acetyl chloride (0 15 
ml) at 0-C. The mixture was stirred for 1.5 hours at the 
same temperature and partitioned between ethyl acetate and IN 
hydrochloric acid. The organic layer was washed with water 
sat. NaHC03, and brine. The dried solvent was evaporated in 
vacuo and the residue was purified by chromatography on 
silica gel to give 1- [N-acetyl-N- [ (4, 5-diphenyloxa2ol-2- 

yl)methyl]amino]-2,3-dihydro-4-methoxy-lH-indene (0.08 g) . 
MS (m/z) : 439 (M++1) 

IR (Nujol) : 1640 cm"^ 

NMR (CDCI3, 6) : 7.65-7.45 (4H, m) , 7.40-7.20 (6H, m) , 
7.19-7.02 (IH, m), 6.82-6.60 (2H, m) , 6.40 (0.5H, 
t, J=7.5H2), 5.56 (0.5H, t, J=7.5Hz), 4.72 (0.5H, 
d, J=8.1Hz), 4.42 (IH, m), 4.19 (0.5H, d, J=8.1Hz), 
3.81 (1.5H, s), 3.78 (1.5H, s) , 2.37 (1.5H, s), 
3.15-2.92 (IH, m), 2.90-2.64 (IH, m) , 2.62-2.42 
(IH, a), 2.40-2.10 (IH, m) , 2.37 (1.5H. s) , 2.35 
(1.5H, s) 

PrePriratinn i 

To a solution of 1- [N-acetyl-N- [ (4, 5-diphenyloxa2ol-2- 
yl)methyl]amino]-2,3-dihydro-4-methoxy-lH-indene (0.40 g) in 
THF (10 ml) was added IM solution of borane-THF complex in 
THF (9 ml) at room temperature- The reaction mixture was 
refluxed for 8 hours and cooled down to room temperature 
IN aqueous HCl solution (25 ml) was added to the reaction 
mixture. After being stirred for 1 hour at room temperature, 
the mixture was partitioned between ethyl acetate and IN 
aqueous NaOH solution. The organic layer was washed with 
brine. The dried solvent was evaporated in vacuo to give 1- 

[N-ethyl-N- [ (4, 5-diphenyloxa2ol-2-yl)methylJ amino] -2, 3- 
ciihydro-4-methoxy-lH-indene (0.47 g). 



wo 97/03973 



PCT/JP9dA)1996 



- 95 - 

MS (m/z) : 425 (M++1) 

2.35 1.84 (2H, za) , 1.14 oh, t, J=7.2Ez) 

To a solution of 4-methoxy-l-indanone (0 71 a. . h • 
propylamine (8 al) m dichloromethane (10 mi> 
solution Of titaniumdv, chloride rn ., '^''"^ 
at -60.C for 15 .inutes. T^re Jl 

for 3 hours at ^h« "action mixture was stirred 

added rtL reactioT T'^"'"^^- '^^^ ^ 

reaction mixture. After being stirred for 9 
hours at room temperature, the solutinr. 

vacuo. .He residue was partitiol d " eTh":"": f 

NMR (CDClo, 6) : 7 ig nu - 

(IH, d, J=7.8Hz), 6.71 (IH, d, J=7.8Hz,,. 4 30 (IH 

:'r:ir;"""" -3.20-..87 .^h, m,":;. 

1.13 (3h, d, J=6.9Hz), 1.12 (3H, d, J=6.9H2) 

£reparal-ir.n inc 

The following compound was obtained according to a 
s^Lmilar manner to that of Preparation 17. 

1- [N-isopropyl-N- [ {4, 5-diphenyloxa2ol-2- 
VDmethyl] amino] -2, 3-dihydro-4-methoxy-lH-indene 
MS (m/z) : 439 (M'*"+l) 

(CDCI3, 5, : ,.ei.,.5, „„. 
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J=8.0Hz), 3.80 (3H, s) , 3.83-3.78 (2H, m) , 3.25- 
2,85 (2H, m), 2.80-2.60 (IH, m) , 2.28-2.00 (2H, m) , 
1.21 (3H, d, J=6.6H2), 1.14 (3H, d, J=6.6Hz) 

ExamnlP 

To a solution of 1- [2- [4, 5-bis (4-methylphenyl) oxazol-2- 
yl]pyrrolidin-l-yl]-l,2,3,4-tetrahydro-5-hydroxynaphthalene 
(0,13 g) and ethyl bromoacetate (0.10 g) in DMF (5 ml) was 
added K2CO3 (0.13 g) . After being stirred' for 2 days at room 
temperature, the mixture was partitioned between ethyl 
acetate and water. The organic layer was washed with brine. 
The dried solvent was evaporated in vacuo. The residue was 
purified by chromatography on silica gel to give l-t2-[4,5- 
bis ( 4 -me thylphenyl ) oxazol-2-yl ] pyrrolidin-1 -yl ] - 1 , 2 , 3 , 4- 
tetrahydro-5-ethoxycarbonylmethoxynaphthalene (0.13 g) . 
MS (m/z) : 551 (M++1) 

NMR (CDCI3, 6) : 1.18-1.40 (4H, m) , 1.52-2.98 (18H, 
m), 3.90-4.70 ( 6H, m) , 6.34-7.60 (IIH, m) 

Examnl^ 7 0 

A solution of .l-(3-hydroxybenzyl)-5-(4,5-diphenyloxazol- 
2-yl)pyrrolidin-2-one (0.13 g) , ethyl bromoacetate (0.21 g) , 
potassium carbonate (99 mg) and potassiim iodide (catalytic 
amount) in acetonitrile (10 ml) was re fluxed for 9 hours. 
The reaction mixture was partitioned between ethyl acetate 
and brine. The organic layer was washed with brine. The 
dried solvent was evaporated in vacuo. The residue was 
purified by chromatography on silica gel to give i-(3- 

ethoxycarbonylmethoxybenzyl) -5- (4, 5-diphenyloxazol-2- 
yl)pyrrolidin-2-one (0.16 g) . 
MS (m/z) : 497 (M++1) 

NMR (CDCI3, ^' ' 1-28 (3H, t, J=7.1H2), 2.20-2.96 (4H, 
m), 4.23 (2H, q, J=7.1H2), 4.38 (IH, d, J=14.7Hz), 
4.43 (2H. s), 4.70 (IH, d, J=14.7Hz) , 4.76 (IH, m) , 
6.70-6,87 (3H, m) , 7.15 (IH, t, J=7.8Hz), 7.33-7.56 
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(6H, m) , 7.57-7.61 (4H, m) 

Example 21 

A solution of NaH {60?, oil, 66 mg) and l-[l-(4,5- 
diphenyloxazol-2-yl) ethylamino] -1, 2, 3 , 4-tetrahydro-5- 
hydroxynaphthalene (0.55 g) in DMF (10 ml) was stirred for 30 
minutes at room temperature. To the reaction mixture was 
added ethyl bromoacetate (0.26 g) . After being stirred for 7 
hours at room temperature, the solution was partitioned 
between ethyl acetate and sat. NaHC03 . "^^^ organic layer was 
washed with brine. The dried solvent was evaporated in 
vacuo. The residue was purified by chromatography on silica 
gel to give 1- [ 1- ( 4 , 5-diphenyloxazol-2-yl ) ethylamino] - 
1,2,3, 4-tetrahydro-5-ethoxycarbonylmethoxynaphthalene (0 . 38 
g) - 

MS (m/z) : 4 97 (M'^+l) 
IR (Film) : 1740 cm"^ 

NMR (CDCI3, 6) : 1.29 (3H, t, J=7.1Hz), 1.60 (3H, t, 
J-6,6Hz), 1.70-1.85 (3H, m) , 1.90-2.15 (IH, m) , 
2.44-2.98 (2H, m) , 3.89 (IH, m) , 4.24-4.31 (3H, m) , 
4.60 (2H, s), 6.55-6.60 (IH, m) , 7.08-7.11 (2H, m) , 
7.32-7.40 {6H, m) , 7.58-7.69 (4H, m) 

Example P7 

A mixture of 1- ( 3-hydroxybenzoyl ) -2- ( 4, 5-diphenyl-2- 
oxazolyDpiperidine (100 mg) , ethyl bromoacetate (61 mg) , and 
K2CO3 (84 mg) in acetonitrile (1.0 ml) was stirred at room 
temperature overnight and partitioned between water and ethyl 
acetate. The organic layer was separated, washed with water 
and brine, dried over MgS04, and evaporated in vacuo. The 
residue was chromatographed over silica gel to afford l-[3- 
(ethoxycarboriylmethoxy) benzoyl] -2- (4, 5-diphenyl-2- 
oxazolyDpiperidine (90 mg) as a colorless oil. 



Example 7?. 
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The following compounds were obtained according to 
similar manners to those of Examples 19-22. 

(1) Ethyl [3-[ [2-{4,5-diphenyloxa2ol-2-yl)-2-cyclohexen-l- 
yl]methyl] -4-methylphenoxy] acetate 
MS (m/2) : 508 (M'*"+l) 
IR (Neat) : 1750 cm"^ 

NMR (CDCI3, 5) : 1,25 (3H, t, J=7H2) , 1.4-2.6 (7H, m) , 
2-42 (3H, s), 3.1-3.3 (2H, m) , 4.22 (2H, q, J=7H2) , 
4.58 (2H, s), 6.63 (IH, d, J=8.0Hz), 6.8-7.0 (2H, 
m), 7.03 (IH, t, J==8H2), 7.2-7.8 {IIH, m) 

(2) Ethyl [3- [ [2- ( 4 , 5-diphenyloxazol-2-yl) "2-cyclohexen-l- 
yl] methyl ]-6-methylphenoxy] acetate 

MS (m/2) : 508 (M'^+l) 
IR (Neat) : 1750 cm"^ 

NMR (CDCI3, 6) : 1.26 (3H, t, J=7H2) . 1.4-2.5 (6H, m) , 
2.22 (3H, s), 2.41 (IH, dd, J=10.0, 12.4H2), 3.0- 
3.3 (2H, m), 4.22 (2H, q, J=7H2) , 4.62 (2H, s) , 
6.7-7.2 (4H, m), 7.2-7.8 (IIH, m) 

(3) Ethyl [3-[ [2- (4, 5-diphenyloxa2ol-2-yl) -2-cyclohexen-l- 
yl ] methyl ] -2-methylphenoxy] acetate 

MS (m/2) : 508 (M"^+l) 
IR (Neat) : 1750 cm"^ 

NMR (CDCI3, 6) : 1.25 (3H, t, J=7Hz) , 1.4-2.0 (4H, m) , 
2.2-2.4 (2H, m), 2.48 (3H, s) , 2.61 (IH, dd, 
J-12.0, 13.4H2), 4.22 (2H, q, J=7Hz) , 4.64 (2H, s), 
6.58 (IH, d. J=8.0H2), 6.8-7.0 (2H, m) , 7.03 (IH, 
t, J=8Hz), 7.2-7.8 (IIH, m) 

(4) Ethyl [4-[ [2-(4,5-diphenyloxazol-2-yl)-2-cyclohexen-l- 
yl Imethyl ] phenoxy ] acetate 
MS (m/z) : 494 (M'^+l) 
IR (Neat) : 1740 cm~^ 
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NMR (CDCI3, 6) : 1.25 (3H, t, J=7Hz) , 1.6-2.0 (4H, m) , 
.2.1-2.3 (2H, m), 2.50 (IH, dd, J=10, 13.2Hz), 3.0- 
3.3 (2H, m), 4.22 {2H, q, J=7Hz) , 4.58 (2H, s), 
6.81 (2H, d, J=8.0H2), 6.83 (IH, m) , 7.2-7.8 (12H, 
m) 

(5) 2- [1- [3- (Ethoxycarbonylmethoxy) benzyl] -5-iitu.no-2- 
pyrrolidinyl] -4, 5-diphenyloxazole 
(+) APCI-MS (m/z) : 496 (M++1) 
IR (Mujol) : 3400-3180, 1740, 1680 cm-^ 

NMR (CDCI3, 6) : 1.22 (3H, t, J=7.1Hz), 2.23-2.64 (4H, 
m), 4.22 (2H, q, J=7.1Hz), 4.55 (2H, s), 4.70-4.77 

(IH, m), 5.00 (2H, s), 5.87 (IH, br s), 6.48 (IH, 
m), 6.57-6.62 (IH, m) , 6.78-6.84 (IH, a), 7.13-7.52 

(IIH, m) 



(6) 2-(4,5-Diphenyl-2-oxazolyl)-i-[3- 

( ethoxycarbonylmethoxy) benzyl ] piper idine 
FABMS (m/z) : 496 (M+) 
mp : 56.6-65.0"C 

IR (Film) : 1750, 1600, 1265 cicT^ 

NMR (CDCI3, 6) : 1.27 {3H, t, J=7.1Hz), 1.41-2.17 {7H, 
m), 2.99-3.05 (IH, m) , 3.20 (IH, d, J=14.0Hz), 3.61 
(IH, dd, J=10.7, 2.9HZ), 3.75 (IH, d, J=14.0Hz), 
4.23 (2H, q, J=7.1Hz), 4.56 (2H, s), 6.71-6.76 (IH, 
m), 6.86-6.91 (2H, m) , 7.15-7.36 (9H, m) , 7.60 (2H, 
dd, J=7.9, 1.4Hz) 

(7) 2- (4, 5-Diphenyl-2-oxa2olyl) -3- [3- 

(ethoxycarbonylmethoxy) benzyl ] -5-oxotetrahydrof uran 
(+) APCI-MS (m/z) : 498 (M++1) 

IR (Film) : 1780, 1750, 1600, 1585, 1200 cm"! 

NMR (CDCI3, 6) : 1.28 and 1.29 (3H, each t, J=7.1Hz), 
2.35-3.03 (4H, m) , 3.28-3.49 (IH, m) , 4.25 (2H, q, 
J=7.1Hz), 4.53 (2H, s), 5.30 and 5.66 (IH, each d. 
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(8) 



J-5.9 and 7.7Hz, respectively), 6.69-6.85 (3H, m) , 
7.15-7.41 (7H, m), 7.53-7.66 (4H, m) 

1- [2- (4, 5-Diphenyloxa2ol-2-yl) ethylamino] -1,2, 3, 4- 

tetrahydro-5-methoxycarbonylmethoxynaphthalene 
MS im/z) : 483 {M"^+l) 

NMR (CDCI3, 6) : 1.65-2.08 (4H, n) , 2. 56-2. 52 {2H, m) , 
3.10 (2H, t, J=5.9Hz), 3.20 (2H, t, J=5.9Hz), 3.51 
(IH, m), 3.84-3.90 (IH, m) , 3.79 (3H, s), 4.62 (2H, 
5), 6.50-6.60 (IH, m), 7.00-7.14 (2K, m) , 7.22-7.40 
(6H, m) , 7.48-7.68 (4H, m) 

(9) 2- [ {4, 5-Diphenyloxa2ol-2-yl)methylamino] -1,2,3,4- 

tetrahydro-5-methoxycarbonylmethoxynaphthalene 
MS (m/2) : 469 (M++1) 

NMR (CDCI3, 5) : 1.52-1.80 (IH, n) , 2.04-2.21 (IH, m) , 
2.58-2.81 (2H, m) , 2.92-3.18 (3H, m) , 3.79 (3H, s), 
4.13 (2H, s), 4.63 (2H, s) , 6.52 (IH, d, J=7.8Hz), 
6.75 (IH, d, J=7.8H2), 7.05 (IH, dd, J=7.8, 7.8H2), 
7.33-7.40 (6H, n) , 7.56-7.66 (4H, iti) 

ExamnlP 

To a solution of 1- (4, 5-diphenyloxazol-2-yl) -8- (3- 
laethoxybenzyD-l-cyclooctene (3.0 g) in dichloromethane (80 
ml) was added SBr3 (17 ml, IM solution in dichloromethane) at 
O'C. .JVfter being stirred for 2 hours, the solvent was 
evaporated in vacuo. The residue was diluted with ethyl 
acetate, and the mixture was washed with water and brine. 
The dried solvent was evaporated and the residue was 
dissolved in DMF (40 ml) and then K2CO3 (3 g) and ethyl 
bromoacetate (1.2 ml) were added at room temperature. The 
mixture was stirred for 2 hours at the same temperature and 
partitioned between ethyl acetate and water. The organic 
layer was washed with water and brine. The dried solvent was 
evaporated in vacuo and the residue was purified by 
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Chromatography on silica gel to give 1- (4, 5-diphenyloxa2ol-2 

yl)-8-{3-ethoxycarbonylmethoxybenzyl)-l-cyclooctene (2.3 g) . 
MS (m/z) : 522 (M++1) 

IR (Neat) : 1740 cm~l 

NMR (CDCI3, 6) : 1.25 (3H, t, J=7H2) , 1.4-2.0 (8H, m) , 
2.2-2.4 (2H, m), 3.0-3.5 (3H, m) , 4.22 (2H, q, 
J=7Hz), 4.49 (2H, s) , 6.66 (IH, s), 6.7-7.0 (3H, 
m), 7.15 (IH, t, J=8H2), 7.2-7.8 (lOH, m) 

Examplp 

The following compounds were obtained according to 
similar manners to those of • Examples 17 and 24. 

(1) l-C2-(4,5-Diphenyloxazol-2-yl)piperidin-l-yl]-2,3- 
dihydro-4 - e thoxycarbonylme thoxy- IH- indene 

MS (m/2) : 522 (M"^+l) 

NMR (CDCI3, 5) : 1.22-1.33 (3H, m) , 1.42-3.08 (12H, 

m), 4.10-4.61 (6H, m) , 6.48-7.45 (9H, m) , 7.54-7.78 
(4H, m) 

(2) 1- [2- (4, 5-Diphenyloxazol-2-yl)pyrrolidin-l-yl] -2, 3- 

dihydro-4-ethoxycarbonylmethoxy-lH-indene 
MS (m/2) : 509 (M++1) 

NMR (CDCI3, 6) : 1.22-1.40 (3H, m) , 1.60-3.20 (lOH, 
m), 4.02-4.76 (6H, m) , 6.40-7.78 (13H, m) 

(3) l-fN-Methyl-N-[ (4,5-diphenyloxazol-2-yl)methyl]amino]- 
l,2, 3, 4-tetrahydro-5-methoxycarbonylmethoxynaphthalene 
MS (m/z) : 483 (M++1) 

IR (Film) : 1730 cm~l 

NMR (CDCI3,. 6) : 1.56-1.78 (2H, m) , 1.92-2.20 (2H, m) , 
2.41 (3H, s), 3.05-4.43 (2H, m) , 3.80 (5H, s), 4.00 
(IH, m), 4.63 (2H, s), 6.60 (IH, m) , 7.15 (IH, m) , 
7.28-7.43 (6H, m) , 7.55-7.70 (5H, m) 
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(4) l-tN-Isopropyl-N-[ (4, 5-diphenyloxazol-2-yl) methyl) - 
amino J -2, 3-dihydro-4-ethoxycarbonylmethoxy-lH-inciene 
MS (m/z) : 511 (M++1) 

NMR (CDCI3, 6) : 7.75-7.50 (4H, m) , 7.50-7.25 (6H, m) , 
7.20-7.05 (2H, m) , 6.60-6.45 (IH, m) , 4.59 (2H, s) , 
4.75-4.55 (IH, m) , 4.24 (2H, q, J=7.1Hz), 3.80 (2H, 
m), 3.25-2.95 (2H, m) , 2.90-2.60 (IH, m) , 2.34-2.00 
{2H, m), 1.29 (3H, t, J=7.1H2), 1.21 (3H, d, 
J=6.6Hz), 1.15 (3H, d, J=6.6H2) 

(5) l-[N-Ethyl-N-[ (4, 5-diphenyloxazol-2-yl) methyl] amino ]- 
2, 3-dihydro-4-ethoxycarbonylmethoxy-lH-indene 

MS (m/z) : 497 (M^+l) 
IR (Film) : 1740 cm"^ 

NMR (CDCI3, 5) -• 7.70-7.58 <4H, m) , 7.45-7.25 (6H, m) , 
7.16-7.13 (2H, m), 6.57 (IH, m) , 4.67 (IH, m) , 4.61 
(2H, s), 4.24 (2H, q, J=7.1Hz), 3.85 (2H, s> , 3.18- 
2.65 (4H, m), 2.35-1.85 (2H, m) , 1.29 (3H, t, 
J=7.1Hz), 1.14 (3H, t, J=7.1Hz) 

(6) 1- [N-Acetyl-N- [ ( 4 , 5-diphenyloxazol-2-yl ) methyl ] amino ] - 

2, 3-dihydro-4-ethoxycarbonylmethoxy-lH-indene 
MS (m/z) : 511 (M++1) 

NMR (CDCI3, 5) : 7.68-7.45 (4H, m) , 7.42-7.24 (6H, m) , 
7.20-7.00 (IH, m), 6.92-6.72 (IH, m) , 6.60-6.45 
(IH, m) , 6.40 (0.5H, m) , 5.58 (0.5H, m) , 4.80-4.40 
(2H, m), 4.25 (2H, q, J=7.1Hz), 3.20-2.97 (IH, m) , 
2.95-2.70 (IH, m), 2.68-2.40 (IH, m) , 2.38-2.20 
(IH, m), 2.36 (1.5H, s) , 2.35 (1.5H, s) , 1.29 (3H, 
S, J=7.1Hz) 

(7) l-[N-Fbrmyl-N-[ (4, 5-diphenyloxazol-2-yl) methyl] amino] - 
2 , 3-dihydro-4-ethoxycarbonylmethoxy-lH-indene 
MS (m/z) : 497 (M'^+l) 

NMR (CDCI3, 6) : 8.52 {0.25H, s) , 8.43 (0.75H, s) , 
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7.60-7.43 (4H, m) , 7.42-7.22 m) , 7.18-6.48 

(3.25H, m), 5.32 {0.75H, m) , 4.80-4.20 ( 6H, m) , 
3.24-2.38 (4H, ici) , 1.29 (3H, t, J=7.1H2) 

(8) Ethyl [3- t [2- (4, 5-diphenyloxa2ol-2-yl) -2-cyclohexen-l- 
yl ] methyl ] -4-phenylphenoxy] acetate 

MS (m/2) : 570 (M"^+l) 
IR (Neat) : 1750 cm"^ 

NMR (CDCI3, 5) : 1.25 (3H, t, J=7H2) , 1.2-2.0 (4H, 

ra) , 2.0-2.2 (2H, m) , 2.78 (IH, dd, J=12.0, 14.6Hz), 

3.1- 3.3 (2h\ m), 4.22 (2H, c, J=7H2) , 4.58 (2H, s) , 
6.7-7.0 (3H, m), 7.1-7.5 (12K, m) , 7.6-7.8 (4H, m) 

(9) Ethyl [2-[[2-(4,5-diphenyloxa2ol-2-yl)-2-cyclohexen-l- 
yl ] methyl ] phenoxy ] acetate 

MS {m/2) : 494 (M'^'+l) 

IR (Neat) : 1740 cm~l 

NMR (CDCI3, 6) : 1.25 (3K, t, J=7Hz) , 1.4-2.0 (4H, m) , 

2.2- 2.4 (2H, m), 2.7-3.4 (3H, m) , 4.22 (2H, 
J=7Hz), 4.58 (2H, s), 6.68 (IH, d, J=8.0Hz), 6.8- 
7.0 (2H, m), 7.11 (IK, t, J=8H2) , 7.2-7.8 (IIK, m) 

(10) 1- (3-Ethoxycarbonylmethoxyphenylcarbonyl) -2- (4, 5- 
diphenyloxazol-2-yl) pyrrolidine 

MS (m/2) : 497 (M"*"+l) 

IR (Neat) : 1750, 1640 cm'- 

NMR (CDCI3, 6) : 1.2 (2H, m) , 2.1-2.5 (4H, m) , 3.5-4.4 
(5H, m), 4.6 (2H, s), 6.6-7.0 (3H, m) , 7.1-7.8 
(IIH, m) 

(11) 2- (4, 5-Diphenyloxa2ol-2-yl) -3- (3- 
ethoxycarbonylmethoxybenzyl ) bicyclo [2.2.1] hept-2-ene 
MS (m/2) : 506 (M"^-i-l) 

IR (Neat) : 1740 cm"^ 

NMR (CDCI3, 5) : 1.22 (3H, t, J=7H2) , 1.2-2.0 (6H, m) , 
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2.80 (IH, br s), 3.61 (IH, br s) , 3.79 (IH, d, 
J=16.6H2), 4.22 (2H, q, J=7H2), 4.32 (IH, d, 
J=16.6H2), 4.65 (2H, s) , 6.7-7.0 (3H, m) , 7.22 (IH, 
t, J=8Hz), 7.2-7.8 (lOH, m) 

( 12 ) 1- [ ( 4 , 5-Diphenyloxa2ol-2-yl ) methylamino ] -2 , 3-dihydro-4- 
e thoxycarbonylmethoxy- IH-indene 
MS (m/z) : 469 (M^+l) 
IR (Film) : 1750 cm~^ 

NMR (CDCI3, 5) : 7.75-7.50 (4H, m) , 7.45-7.20 (6H, a), 
7.18-7.02 (2H, m), 6.65-6.58 (IH, m) , 4.62 (2H, s), 
4.45 (IH, m), 4.26 (2H, q, J=7.1Hz), 4.10 (2H, s) , 
3-22-3.00 (IH, m), 2.95-2.72 (IH, m) , 2.55-2.25 
(IH, m), 2.12-1.86 (IH, m) , 1.70 (IK, br) , 1.29 
{3H, t, J=7.1Hz) 

Exainp1f> ?fi 

The following compounds were obtained according to 
similar manners to those of Examples 1 and 2. 

(1) 1 - [ 2 - ( 4 , 5-Diphenyloxazol-2-yl ) piperidin-l-yl ] -5- 

e thoxycarbonylmethoxy- 1, 2, 3, 4-tetrahydronaphthalene 
MS (m/z) : 537 (M"^+l) 
IR (Neat) : 1750 cm~^ 

NMR (CDCI3, 5) : 1.24 (3H, t, J=7Hz) , 1.4-2.4 (lOH, 
n), 2.5-3.1 (2H, m) , 3.6-4.2 (2H, m) , 4.49, 4.58 
(2H, each s), 6.43, 6.53 (IH, each d, J=8.0H2), 
7.03, 7.20 (IH, each t, J=8Hz) , 7.3-7.8 (IIH, m) 

(2) 1- f2- (4, 5-Diphenyloxazol-2-yl) azetidin-l-yl) -5- 

ethoxycarbonylmethoxy-1, 2, 3, 4-tetrahydronaphthalene 
MS (m/z) ; 509 (M++1) 
IR (Neat) : 1750 cm"! 

NMR (CDCl-,, 5) : 1 24 f^R ^ t--7u^> 

•2 -^-^^ t, J=7Hz), 1.4-3.0 (8H, m) , 

3.1-3.4 (2H, m), 4.24 (2H, q, J=7Hz) , 4.57 (2H, s) , 
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4.4-4.7 C2H, m), 6.40, 6.59 (IH, each d, J=8.0Hz), 
6,8-7.1 (2H, m), 7.3-7.7 (lOH, m) 

(3) 1- [4-(4,5-Diphenyloxazol-2-yl)-2-oxoazetidin-l-yl]-5- 

ethoxycarbonylmethoxy-1, 2, 3, 4-tetrahydronaphthalene 
MS (m/z) : 523 {M'*"+l) 

IR (Neat) : 1750 cm~^ 

NMR (CDCI3, 6) : i.24 {3H, t, J-7Hz) , 1.6-2.2 (4H, m) , 

2.6- 2.8 (2H, m), 3.3-3.7 {2K, m) , 4,24 {2H, q, 
J=7Hz), 4.57 12K, s), 4.6-4.8 (IH, m) , 5.0-5.3 (IH, 
m), 6.59 (IH, d, J==8.0Hz), 6.84 (IH, d, J=8.0H2), 
7.16 (IH, t, J=8.0H2), 7.3-7.7 (lOH, m) 

(4) 1- [2- (4, 5-Diphenyloxa2ol-2-yl) tetrahydrof uran-3-yl] -5- 
ethoxycarbonylmethoxy-3, 4-dihydronaphthalene 

MS (m/z) : 522 (M+) 
IK (Neat) : 1740 cin"^ 

NMR (CDCI3, 6) : 1.25 (3H, t, J^7Hz) , 2.0-3.0 (6H, m) , 

3.7- 4.2 (3H, m), 4.24 (2H, q, J=7Hz) , 4.44 (2H, s) , 
5.48 (IH, d, J=8.0H2), 5.94 (IH, m) , 6.68 (IH, d, 
J=8H2), 7.0-7.7 (12H, m) 

(5) 1- [2- (4, 5-Diphenyloxazol-2-yl)pyrrolidin-l-yl] -2- 
hydroxy-5-ethoxycarbonylmethoxy-l, 2, 3, 4- 
tetrahydronaphthalene 

MS (m/z) : 539 (M"^) 
IR (Neat) : 1740 cm'^ 

NMR (CDCI3, 5) : 1.24 (3H, t, J=7Hz) . 1.5-2.4 (6H, m) , 
2.4-2.7 (IE, m), 2.9-3.1 (IH, m) , 3.4-3.7 (3H, m) , 
4.0-4.1 (IK, m), 4.24 (2K, q, J=7Hz) , 4.4-4.5 (IH, 
m), 4.59 (2H, s), 6.57 (IH, d, J=8Hz) , 6.99 (IH, d, 
J=3.0H2), 7.14 (IH, t, J=8.0Hz), 7.2-7.7 (lOH, m) 

(6) 2- [2- (4, 5-Diphenyloxa2ol-2-yl)pyrrolidin-l-yl]-5- 
ethoxycarbonylInethoxy-l, 2, 3, 4-tetrahydronaphthalene 
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MS (m/z) : 523 (M+) 
IR (Neat) : 1740 cni"^ 

KMR (CDCI3, 5) : i.24 (3H, t, J=7H2) , 1.5-2.0 (6H, m) , 
2.4-2.7 (IK, m), 2.8-3.3 (6H, m) , 4.24 (2H, q, 
J=7H2), 4.40 (IH, m), 4.56 (2H, s) , S. 4-7.1 (3H, 
m) , 7.2-7.7 (lO.H, irt) 

1- [3-Hydroxy-l- (4, 5-diphenyloxa2ol-2-yl)propylaniino]-5- 
ethoxycarbonylmethoxy-1, 2, 3, 4-tetrahydronaphthalene 
MS (m/z) : 527 (M"^) 

IR (Neat) : 1750 cm~^ 

NMR {CDCI3, 6) : 1.28 (3H, t, J=7H2) , 1.4-2.5 (6H, m) , 
2.5-3.0 (2H, m), 3.8-4.0 (3H, m) , 4.0-4.3 (IH, m) , 
4.22 {2H, q, J=7Hz), 4.60 (2H, s), 6.58 (IH, m) , 
6.9-7.1 (2.H, m), 7.3-7.8 (lOH, m) 

(IR) -1- [4-Hydroxy-l- (4, 5-diphenyloxazol-2- 
yl ) butylamino] -5-ethoxycarbonylmethoxy-l ,2,3,4- 
tetrahydronaphthalene 
MS (m/z) : 541 (M"^) 
IR (Neat) : 1750 cm"l 

NMR (CDCI3, 6) : 1.24 {3H, t, J=7Hz), i.4-2.4 (8H, m) , 
2.6-3.0 (2H, n..), 3.5-3.7 (2H, m) , 3.9 (IH, m) , 4.0- 
4.2 (IH, m), 4.24 (2H, q, J=7Hz), 4.59 {2H, s), 
6.57 (IH, m), 6.9-7.2 (2H, m) , 7.3-7.8 (lOH, m) 

Examnio 77 

A solution of l-hydroxy-l,2,3,4-tetrahydro-5- 
methoxycarbonylmethoxynaphthalene (0.42 g) and Lawesson's 
reagent (0.40 g) in toluene (4 ml) was refluxed under N2 
atmo5p.here for 1 hour. The reaction mixture was purified by 
chromatography on silica gel to give 1-mercapto-l, 2, 3, 4- 
tetrahydro-5-methoxycarbonylmethoxynaphthalene (0.26 g) . 
A solution of i-inercapto-l,2,3,4-tetrahydro-5- 
methoxycarbonylmethoxynaphthalene (0.26 g) , (4,5- 
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diphenyloxa2ol-2-yl) methyl bromide (0.32 g) and potassium 
carbonate (0.14 g) in DMF (5 ml) was stirred for 6 hours at 
room temperature. The mixture was partitioned between ethyl 
acetate and water. The organic layer was washed with brine. 
The dried solvent was evaporated in vacuo. The residue was 
purified by chromatography on silica gel to give l-t(4,5- 
diphenyloxa2ol-2-yl)methylthio] -1,2,3, 4-tetrahydro-5- 
methoxycarbonylmethoxynaphthalene (0.29 g) . 
MS (m/z) : 486 (M++1) 

NMR (CDCI3, 5) : 1.75-1.92 (IH, m) , 2.00-2.22 (3H, m) , 
2.45-2,72 (IH, m) , 2.80-3.02 (IH, m) , 3.79 (3H, s) , 
3.91 (IH, s), 3.94 (IH, s) , 4.36 (IH, m) , 4.60 (2H, 
s), 6.50-6.55 (IH, m), 7.04-7.06 (2H, m) , 7.33-7.40 
(6H, m) , 7.59-7.68 (4H, m) 

Examnlpv :?Pt 

The following compound was obtained according to a 
similar manner to that of Example 27. 

1- [ (4, 5-Diphenyloxazol-2-yl)methylthio] -2, 3-dihydro-4- 
ethoxycarbonylmethoxy-lH-indene 
MS (m/z) : 486 (M"^+l) 

NMR (CDCI3, 6) : 1.29 (3H, t, J=7.1H2), 2.22-2.28 (IH, 

m), 2.55-2.65 (IH, m) , 2,96-3.12 (2H, m) , 3.90 (IH,^ 
s), 3.91 (IH, s), 4.26 (2H, s) , 4.60 (2H, s) , 4.52- 
4.63 (IH, m) , 6.55-6.59 (2H, m) , 7.09-7.13 (2H, m) , 
7.34-7.38 (6H, m) , 7.57-7.67 (4H, m) 

Examplfi ?Q 

A solution of 1- [1- (4, 5-diphenyloxazol-2-yl) ethylamino]- 
l , 2, 3, 4-tetrahydro-5-ethoxycarbonylmethoxynaphthalene (0.24 
g), iodomethane (77 mg) and K2CO3 (82 mg) in DMF (5 ml) was 
stirred for 5 hours at room temperature. The reaction 
mixture was partitioned between ethyl acetate and water. The 
organic layer was washed with brine. The dried solvent was 
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evaporated in vacuo. The residue was purified by 
chroaatography on silica gel to give 1- [N-methyl-N- [1- (4, 5- 

diphenyloxazol-2-yl)ethyl]amino]-l,2,3,4-tetrahydro-5- 
ethoxycarbonylmethoxynaphthalene (0.12 g) . 

MS (m/z) : 511 (M++1) 

IR (Film) : 1730 cnT^ 

NMR (CDCI3, 6) : 1.29 (3H, t, J=7.1Hz), 1.63 (3H, d, 
J=7.1Hz), 1.58-1.88 (3K, m) , 1.95-2.18 (IH, m) , 
2.26 (3H, m), 2.46-2.68 (IH, m) , 2.80-3.00 (IH, m) , 
4.12 (2H, q, J=7.1Hz), 4.26 (3H, q, J=7.1Hz), 4.60 
(2E, s), 6.56 (IH, d, j=7.9Hz), 7.11 (IH, dd, 
J=7.9, 7.9Hz), 7.26-7.50 (7H, m) , 7.59-7.68 (4H, m) 

Examplp ?n 

To a solution of (2R) -2- (4, 5-diphenyloxazol-2- 
yl) pyrrolidine (400 mg) and 3-broinomethyl-l- 
ethoxycarbonylmethoxybenzene (0.76 g) in N,N- 
dilaethylformaru.de (10 ml) was added K2CO3 (1 g) at room 
temperature. The mixture was stirred for 2 hours at the same 
temperature and then partitioned between ethyl acetate and 
water. The organic layer was washed with water, sat. NaHCOg, 
and brine. The dried solvent was evaporated in vacuo and the 
residue was purified by chromatography on silica gel to give 
(2R) -2- (4, 5-diphenyloxazol-2-yl) -1- (3- 

ethoxycarbonylmethoxybenzyl) pyrrolidine (0.27 g) . 
MS (m/z) : 483 (M"^+l) 

IR (Neat) : 1750 cm"! 

NMR (CDCI3, 6) : 1.25 (3H, t, J=7.0Hz), 1.8-2.5 (5H, 
m), 3.14 (IH, m), 3.60 (IH, d, J=14Hz) , 3.84 (IH, 
n), 3.85 (IK, d, J=14Hz), 4.23 (2H, q, J=7.0Hz), 
4.48 (2H, s), 6.71 (IH, d, J=8Hz) , 6.8-7.0 (2K, m) , 
7.16 (IH, t, J=8.0Hz), 7.3-7.8 (16H, m) 

Examplf 31 

The following compound was obtained according to a 
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similar manner to that of Example 30. 

(2S) -2- {4, 5-Diphenyloxa2ol-2-yl) -1- (3- 
■ ethoxycarbonylmethoxybenzyl ) pyrrolidine 
MS (m/2) : 483 (M"*"+l) 
IR (Neat) : 1750 cm"^ 

NMR (CDCI3, 6) : 1.25 (3H, t, J-7.0H2), 1.8-2.5 {5H, 
m), 3.14 (IH, m), 3.60 (IH, d, J=14H2) , 3.84 (IH, 
m), 3.85 (IH, d, J-14H2), 4.23 (2H, q, J=7.0Hz), 
4.48 (2H, s), 6.71 (IH, d, J=8H2) , 6.8-7.0 (2H, m) , 
7.16 (IH, t, J=8.0Hz), 7.3-7.8 (16H, m) 

Example 37 

The following compound was obtained according to similar 
manners to those of Preparations 28 and 29. 

1- (4, 5-Diphenyloxa2ol-2-yl) -6- [3- (2- 

ethoxycarbonylethyl)ben2yl]-l-cyclohexene 
MS (m/2) : 4 92 (M"*"+l) 
IR (Neat) : 1730 cm"^ 

NMR (CDCI3, 6) : 1.22 (3H, t, J=7Hz) , 1,4-2.0 (4H, m) , 
2.2-2.8 (5R> m), 2.95 (2H, t, J=8H2) , 3.0-3.4 (2H, 
m), 4.15 (2H, J=8H2) , 6.8-7.1 (2H, m) , 7.1-7.8 

(13H, m) 

Examnlf^ 33 

To a solution of (2R) -2- (4, 5-diphenyloxa2ol-2-yl) -1- (3- 
ethoxycarbonylmethoxyben2ylpyrrolidine (270 mg) in ethanol 
(10 ml) was added IN-NaOH solution (0.56 ml). After being 
stirred for 12 hours at the same temperature, the solvent was 
removed in vacuo to give sodium [3- [ [ (2R) -2- (4, 5- 

diphenyloxa2ol-2-yl)pyrrolidin-l-yl]methyl]phenoxy] acetate 
(0.21 g) . 

FABMS (m/2) : 477 (M"*"+l) 
IR (Nujol) : 1600 cm"i 
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NMR (DMSO-dg, 5) : 1.7-2.4 (4H, m) , 2.5 (IH, m) , 2.9 
(IH, m), 3.52 (IH, d, J=12Hz) , 3.81 (IH, d, 
J=12H2), 3.86 (IH, t, J=6.8Hz), 4.03 (2H, s) , 6.6- 
6.9 {3H, m), 7.08 (IH, t, J=8Hz) , 7.3-7.8 (lOH, m) 

Example -^4 

The following compounds were obtained according to 
similar manners to those of Examples 7, 8, 18 and 33. 

(1) Sodium salt of 1- [2- [4, 5-bis (4-methylphenyl) oxa2ol-2- 
yl]pyrrolidin-l-yl]-i,2,3, 4-tetrahydro-5- 
carboxymethoxynaphthalene 

FABMS im/z) : 567 (M'^+Na) , 545 (M'^+l) 

NMR (CD3OD, 6) : 1.50-3.08 (18H, m) , 3.80-4.38 (4H, 

m), 6.38-7.42 (IIH. m) 

(2) Sodium salt of 1- [2- (4 , 5-diphenyloxa2ol-2-yl) piperidin- 
1-yl] -2, 3-dihydro-4-carboxymethoxy-lH-indene 

FABMS (m/z) ; 539 (M-^+Na) , 517 {M'**+l) 

NMR (CD3OD, 6) : 1.40-3.12 (12H, m) , 4.02-4.42 (4H, 

m) , 6.48-6.68 (IH, m) , 6.92-7.18 (2H, m) , 7.28-7.65 
(lOH, m) 

(3) Sodium salt of 1- [2- (4, 5-diphenyloxa2ol-2-yl) pyrrolidin- 
1-yl] -2, 3-dihydro-4-carboxymethoxy-lH-indene 

MS (m/z) : 481 (free M"^+l) 

NMR (CD3OD, 6) : 1.72-3.12 (lOH, m) , 4.04-4.40 (4H, 

m) , 6,42-7.60 (13H, m) 

(4) Sodium salt of 2- [ (4, 5-diphenyloxazol-2-yl)methylamino]- 
l, 2, 3, 4-tetrahydro-5-carboxymethoxynaphthalene 

FABMS (m/z) : 499 (M''"+Na) , 477 (M"^+l) 

NMR (CD3OD, 6) : 1.48-1.76 (IH, m) , 2.06-2.32 (IH, m) , 

2.52-2.80 (2H, m) , 2.88-3.18 {3H, m) , 4.12 (2H; s), 

4.37 {2H, s), 6.52-6.68 (2H, m) / 6.92-7.04 (IH, m) , 
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7.30-7.42 (6H, m) , 7.53-7.62 (4H, m) 

(5) Sodium salt of 1- O-carboxymethoxybenzyl) -5- (4, 5- 
dipher.yloxa2ol-2-yl)pyrrolidin-2-one 

FABMS (m/z) : 513 (M++Na) , 491 (M++1) 

NMR (CD3OD, 6) : 2.27-2.86 (4H, m) , 4.16 (2H, s), 4.46 
(IH, d, J=14.8Hz), 4.52 (IH, d, J=14.8Hz), 6.68- 
6.76 (3H, m), 7.05 (IH, m) , 7.31-7.51 (lOH, m) 

(6) sodium salt of 1- [ (4, 5-diphenyloxazol-2-yl) methylthio] - 
2, 3-dihydro-4-carboxymethoxy-lH-indene 

FABMS (m/z) : 502 {M++Na) , 480 {M++1) 

NMR (CD3OD, 5) : 2.06-2.38 (IH, m) , 2.42-2.75 (IH, m) , 
2.84-3.20 (2H, m) , 3.94 (IH, s) , 3.95 (IH, s), 4.34 
{2H, s), 4.50 (IH, m), 6.61 (IH, d, J=8.0Hz), 6.90 
(IK, d, J=8.0Hz), 7.03 (IK, d, J=8.0, 8.0Hz), 7.35- 
7.40 (6H, m) , 7.50-7.57 (4H, m) 

(7) sodium salt of 1" [ (4, 5-diphenyloxazol-2-yl)methylthio] - 
1,2,3, 4-tetrahydro-5-carboxymethoxynaphthalene 

FABMS (m/z) : 516 (M++Na) , 494 (M^-+l) 

NMR (DMSO-dg, 5) : 1.05-2.20 (4H, m) , 2.32-2.95 (2H, 
m), 4.06 (4H, m) , 4.36 (IH, m) , 6.51 (IH, d, 
J=8.0Hz), 6.79 (IH, ,d, J=8.0Hz), 6.91 (IH, 
J=8.0Hz), 7.35-7.65 (lOH, m) 

(8) Sodium salt of 1- [N-methyl-N- [ (4, 5-diphenyloxazol-2- 
yl) methyl] amino] -1,2, 3, 4-tetrahydro-5- 
carboxymethoxynaphthalene 

FABMS (m/z) : 513 (M^+Na) , 467 (M++1) 

NMR (CD3OD, 6) : 1.58-1.82 (2K, m) , 2.00-2.18 {2H, m) , 
2.48-2.74 (IH, m) , 2.82-3.02 (IH, m) , 2.42 (3H, s), 
3.81 (2H, m), 3.99 (IH, m) , 4.36 (2H, s) , 6.64 (IH, 
d, J=7.7Hz), 7.02 (IH, d, J=7.7Hz), 7.32-7.65 (IIH, 
m) 
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(9) Sodium salt of 1- [2- (4, 5-diphenyloxazol-2-yl) ethyl- 
amino] -1,2, 3, 4-tetrahydro-5-carboxymethoxynaphthalene 
FABMS (m/z) : 491 (M++1) 

NMR (CD3OD, 5) : 1.64-2.17 (4H, m) , 2.56-2.98 (2H, m) , 
3.19 (2H, m), 3.29 (2H, m) , 3.98 (IH, m) , 4.38 (2H, 
s), 6.66-6.72 (IH, m) , 6.88-7.12 (2H, m) , 7.25-7.44 
(6H, m) , 7.46-7.63 (4H, m) 

(10) sodium salt of 1- fN-methyl-N- [l- (4, 5-diphenyloxazol-2- 
yl ) ethyl] amino ) -1 , 2 , 3, 4-tetrahydro-5- 
carboxymethoxynaphthalene 
FABMS (m/2) : 527 (M++Na) , 505 (M"^+l) 

NMR (CD3OD, 5) : 1.62 (3K, d, J=7.0Hz), 1.60-1.80 (3H, 
m), 1.95-2.08 (IH, m) , 3.27 (3H, s) , 2.44-2.68 (IH, 
m), 2.80-3.00 (IH, m) , 4. 11 (IH, m) , 4.28 (IH, m) , 
4.36 (2H, s), 6.61 (IH, d, J=7.7Hz), 7.02 (IH, dd, 
J=7.7, 7.7Hz), 7.28 (IH, d, J=7.7Hz), 7.36-7.44 
(6H, m) , 7.53-7.60 (4H, m) 

(11) Sodium salt of 1- [1- (4, 5-diphenyloxa2ol-2-yl) ethyl- 

amino]-l,2,3,4-tetrahydro-5-carboxymethoxynaphthalene 
FABMS (m/z) : 513 (M++Na) , 491 (M++1) 

NMR (DMSO-dg, 6) : 1.56 (3H, d, J=6.8Hz), 1.64-2.18 

(4H, m), 2.55-3.00 (2H, m) , 3.86 (IH, m) , 4.28 (IH, 
q, J=6.8Hz), 4.34 (2H, s), 6.63 (IH, d, J=7.8Hz), 
6.91 (IH, d, J=7.8Hz), 7.02 (IH, dd, J=7.8, 7.8H2), 
7.35-7.43 (6H, m) , 7.53-7.59 (4H, m) 

(12) Sodium salt of 1- [N-isopropyl-N- [ (4, 5-diphenyloxazol-2- 

yDmethyl] amino] -2, 3-dihydro-4-carboxymethoxy-lH-indene 
FABMS (m/z) : 527 (M++Na) 

NMR (CD3OD, 6) : 7.55-7.28 (lOH, m) , 7.05-6.95 (2H, 

m), 6.68-6.50 (IH, m) , 4.72 (IH, t, J=8.0H2), 4.33 
(2H, s), 3.82 (2H, s), 3.40-2.60 (3H, m) , 2.30-2.00 
(2H, m), 1.23 (3H, d, J=6.8H2), 1.20 (3H, d. 
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J=6.8Hz) 

(13) Sodixm salt of 1- [N-ethyl-N- ( (4, 5-diphenyloxazol-2- 

yl ) methyl ] amino ] -2 , 3-clihydro- 4-carboxymethoxy- IH-indene 
FABMS (m/z) ; 513 (M^+Na) 

NMR (CD3OD, 6) : 7.60-7.44 (4H, m) , 7.42-7.32 (6H, m) , 
7.12-6.99 (2H, m) , 6.66-6.62 (IH, m) , 4.66 (IH, t, 
J=7.4Hz), 4.36 (2H, s), 3.85 (2H, dd, J=3.6, 
3.6Hz), 3.18-2.99 (IH, m) , 2.98-2.70 (3H, m) , 2.35- 
1.90 (2H, m), 1.16 {3H, t, J=7.2Hz) 

(14) Sodium salt of 1- [N-acetyl-N- [ (4, 5-diphenyloxazol-2- 

yl ) methyl ] amino ] -2 , 3-dihydro-4-carboxymethoxy-lH-indene 
FABMS (m/z) : 527 (M++Na) 

NMR (CD3OD, 6) : 7.60-7.24 (lOH, m) , -7 . 15-6 . 55 {3H, 
m), 6.35-6.20 (0.25H, m) , 5.78-5.65 (0.75H, m) , 
4.56-4.34 (4H, m) , 3.32-3.08 (IH, m) , 3.04-2.80 
(IH, m), 2.75-2.04 (2H, m) , 2.38 (3H, s) 

(15) l-[N-Formyl-N-[ (4, 5-diphenyloxazol-2-yl) methyl] amino] - 
2 , 3-dihydro-4-carboxymethoxy-lH-indene 

MS (m/z) : 4 69 (M++1)-, 411 (M++I-CH2COO) 

NMR (CDCI3, 6) : 8.53 (0.3H, s) , 8.45 (0.7H, s), 7.60- 
7.50 (lOH, m), 7.12-6.44 (3H, m) , 6.20 (0.3H, m) , 
5.31 (0.7H, m), 4.61 {2H, d, J=18.3H2), 4.51 (2H, 
d, J=20.6Kz), 3.42-3.06 (IH, m) , 3.02-2.78 (IH, m) , 
2.68-2.40 (IH, m), 2.32-2.02 (IH, m) 

(16) Sodiiim salt of 1- [ ( 4 , 5-diphenyloxazol-2-yl )ffiethylamino] - 
2, 3-dihydro- 4-carboxymethoxy- IH-indene 

FABMS (m/z) : 485 (M*+Na) 

NMR (CD3OD, 6) : 7.60-7.53 (4H, m) , 7.46-7.31 (6H, m) , 

7.11 (IH, dd, J=7.6, 7.6Hz), 7.01 (IH, d, J=7.6Hz), 

6.68 (IH, d, J=7.6Hz), 4.38 (2H, s) , 4.38 (IH, t, 

J=6.3Hz), 4.03 (IH, s), 3.19-2.79 (2H, m) , 2.47- 
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2.35 (IH, m) , 2.05-1.87 (IH, m) 

(17) Sodium salt of 1- [3- (carboxymethoxy)ben2oyl] -2- (4, 5- 
diphenyl-2-oxa2olyl) piperidine 
FABMS im/z) : 505 (M^+l) 
mp : 205. 4-211. 3"C 
IR (Nujol) : 1610, 1580 cm'^ 

NMR (DMSO-dg, 5) : 1.4-2.0 (6H, m) , 3.35 (IH, m) , 2,7- 
3.75 (IH, m), 4.14 (2H, s) , 4.4 and 6.01 (IH, each 
m), 6.87-6.94 (3H, m) , 7.27-7.64 (IIH, m) 

(18) 3- [3- (Carboxymethoxy) benzyl] -2- (4, 5-diphenyl-2- 
oxazolyl) -5-oxotetrahydrofuran 
( + ) APCI-MS (m/2) : 470 (M"*-+l) 
mp : 65.2-72.2*C 

IR (Film) : 1775, 1730, 1580, 1200 cm-^ 

NMR (CDCI3, 6) : 2.35-3.02 (4H, m) , 3.24-3.47 (IH, m) , 
4.56 and 4.58 (2H, each s) , 5.33 and 5.69 (IH, each 
d, J=6.1 and 7,7Hz, respectively), 6.65-6.86 (3H, 
m) , 7.16-7.41 (7H, m) , 7.52-7.64 (4H, m) 

(19) Sodium salt of 1- [3- (carboxymethoxy) benzyl] -2- (4 , 5- 
diphenyl-2-oxa2olyl ) piperidine 
FABMS im/z) : 4 90 (M"*") 
mp : >250*C 

IR (Film) : 1625, 1600, 1260 cm"^ 

NMR (DMSO-dg, 6) : 1.2-2.1 (7H, m) , 2.85-2.92 (IH, m) , 
3.01 (IH, d, J=13.5Hz), 3.23-3.6 (2H, m) , 4.08 (2H, 
s), 6.62-6.67 {IH, m), 6,77-6.82 (IH, m) , 6.87 (IH, 
m), 7.10 (IH, t, J=7.7H2), 7.19-7.34 (6H, m) , 7.45- 
7.50 (4H, m) 

(20) Sodium salt of 2- [ 1- [ 3- (carboxymethoxy) benzyl ] -5-imino- 
2-pyrrolidinyl ] -4 , S-diphenyloxazole 
FABMS im/z) : 490 (M'*'+l) 
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mp ; 239. 9-241, 7°C 

IR (Nujol) : 3200, 1680, 1605 cin~^ 

NMR (DMSO-dg, 6) : 2.1-2.5 m) , 4.00 (2H, s) , 4.69 

(IH, m), 4.93 (IH, d, J=17.2Hz), 5.08 {IH, d, 
J=17.2Hz), 6.40 {2H, m) , 6.69 (IH, m) , 7.14-7.44 
(IIH, m), 8.09 (IH, s) 

(21) Sodium salt of dR) -1- [ 4-hydroxy-l- ( 4, S-diphenyloxazol- 
2-yi)butylamino]-5-carboxymethoxy-l, 2,3,4- 
tetrahydronaphthalene 
FABMS (m/z) : 535 (M-^+1) 
IR (Nujol) : 3400, 1600 cm"^ 

NMR (DMSO-dg, 5) : 1.4-2.3 (8H, m) , 2.3-2.8 (2H, m) , 

3.3-3.5 (2H, m), 3.7 (IH, m) , 3.9-4.1 (IH, m) , 4.08 
(2H, s), 6.53 (IH, d, J=8.0Hz), 6.8-7,0 (2H, m) , 

7.2- 7.6 (lOH, m) 

(22) Sodium salt of 1- [ 3-hydroxy-l- ( 4, 5-diphenyloxazol-2- 
yljpropylamino] -5-carboxymethoxy-l, 2, 3, 4- 
tetrahydronaphthalene 
FABMS (m/z) : 521 (M+-I-1) 
IR (Nujol) : 3400, 1600 cm~^ 

NMR (DMSO-dg, 6) : 1.5-2.2 ( 6H, m) , 2.4-2.8 (2H, m) , 

3.3- 3.8 (4H, m), 4.09 (2H, s) , 4,0-4.2 (IH, m) , 
6.54 (IH, d, J=8.0Hz), 6.8-7.1 (2H, m) , 7.2-7.6 
(lOH, m) 



(23) Sodium t3-[[(2S)-2-(4,5-diphenyloxazol-2-yl)pyrrolidin- 
1-yl ] methyl ] phenoxy ] acetate 
FABMS (m/z) : 477 (M"^-*-!) 
IR (Nujol) : 1600 cm~^ 

NMR (DMSO-dg^, 6) : 1.7-2.4 (4H, m) , 2.5 (IH, m) , 2.9 
(IH, m), 3.52 (IH, d, J-12Hz) , 3.81 (IH, d, 
J=12Hz), 3.86 (IH, t, J=6.8Hz), 4.03 (2H, s), 6.6- 
6.9 (3H, m), 7.08 (IH, t, J=8Hz) , 7.3-7.8 (lOH, m) 
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(24) Sodium [3-[[2-(4,5-diphenyloxazol-2-yl)-2-cycloocten-l 
yl j methyl ] phenoxy ] acetate 
FABMS (m/z) : 516 (M++1) 
IR (Neat) : 1600 cm~- 

NMR (DMSO-dg, 5) : 1.0-2.1 (8.H, ra) , 2.3-2.5 (2H, m) , 
2.9 (IH, m), 3.3-3.6 (2H, m) , 3.98 (2.H, s) , 6.6-6 
(3H, m), 6.74 (IH, t, J=8Kz) , 7.00 (IH, t, 
J=8.0Kz), 7.2-7.8 (lOH, m) 

(25) Sodix:m salt of 2- (4, 5-diphenyloxa2ol-2-yl) -3- (3- 
carboxymethoxybenzyl ) bicyclo [2.2.1] hept-2-ene 
F-ABMS (iti/z) : 500 (M'^+l) 
IR (Neat) : 1600 cm~- 

NMR (DMSO-dg, 6) : 1.0-1.8 (6H, m) , 2.83 (IH, br s), 
3.48 (IH, br s), 3.78 (IH, d, J=14H2) , 4,01 {2H, 
s), 4.18 (IK, d, J=14Hz), 6.6-6.8 (3H, m) , 7.13 
(IK, c, J=8.0Hz), 7.3-7.8 (lOH, m) 

(26) sodium [3-[['2-(4,5-diphenyloxa2ol-2-yl)pyrrolidin-l- 
yl]carbonyl] phenoxy] acetate 

IR (Neat) : 1580-1620 cin"^ 

NMR (DMSO-dg, 6) : 1.8-2.4 (4H, ni) , 3.5-3.8 (2H, lu) , 

4.9-4.2 (2H, m), 5.0-5.3 (IH, m) , 6.6-7.0 (3H, m) , 
7.1-7.8 (IIH, m) 

(27) sodium [2-[[2-(4,5-diphenyloxazol-2-yi)-2-cyclohexen-l- 
yl ) .Tiethyl ] phenoxy] acetate 

FABMS (ra/z) : 488 (M'''+l) 

IR (Neat) : 1600 cm"- 

NMR (DMSO-dg, 6) : 1.2-2.2 (4H, m) , 2.0-2.4 (2H, m) , 
2.6-3.2 (3H, iti), 4.16 (2H, s), 6.6-6.8 (3H, m) , 
6.10 (IH, t, J=8Hz), 7.19 (IH, d, J=8.0Hz), 7.3-7 8 
(lOK, .Ti) 

(28) Sodium [4-[[2-(4,5-diphenyloxazol-2-yl)-2-cyclohexen-l- 
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yl ] methyl ] phenoxy ] acetate 
FABMS (m/z) : 48 8 (M**"+l) 
IR (Neat) : 1600 cm-^ 

NMR (DMSO-dg, 6) : 1.4-2.0 {4H, m) , 2.0-2.4 (2H, m) , 
2.8-3.2 (3H, m), 4.05 (2H, s) , 6.75 (2H, d, 
J-8.0HZ), 6.88 (IH, m) , 7.13 (2H, d, J=8.0H2), 
7.3-7.8 (lOK, m) 

(29) Sodium [3-[ [2-(4,5-diphenyloxazol-2-yl)-2-cyclohexen-l 
yl ] methyl ] -4-methylphenoxy J acetate 

FABMS (m/z) : 502 (M'*"+l) 
IR (Neat) : 1600 cm~^ 

NMR (DMSO-dg, 6) : 1.2-2.4 (4H, m) , 2.30 (3H, s) , 2.8 
3.2 (2H, m) , 4.12 {2R, s) , 6.6-6.9 (3H, m) , 6.99 
.(IH, d, J=8H2), 7.3-7.8 (lOH, m) 

(30) Sodium [ 3- [ [2- ( 4 , 5-diphenyloxa2ol-2-yl ) -2-cyclohexen-l 
yi ] methyl ] - 6-methylphenoxy ] acetate 

FABMS (m/z) : 502 (M^+1) 
IR (Neat) : 1600 cm~^ 

NMR (DMSO-dg, 6) : i.2-2.4 (4H, m) , 2.12 (3H, s), 4.1 
(2H, s), 6.6-7,0.(3H, m) , 6.98 (IH, d, J=8Hz), 7. 
7.8 (lOH, m) 

(31) Sodium [3- [ [2- ( 4 , 5-diphenyloxazol-2-yl ) -2-cyclohexen-l 
yl]methyl-2-methylphenoxy] acetate 

FABMS (m/z) : 502 (M++1) 
IR (Neat) : 1600 cm"^ 

NMR (DMSO-dg, 6) : 1.2-2.0 (4H, m) , 2.37 (3H, s), 4.1 
(2H, s), 6.60 (IH, d, J=8.0Hz), 6.71 (IH, d, 
J-8.0HZ), 6.8-7.0 (2H, m) , 7.2-7.8 (lOH, m) 



(32) 



Sodiiim 3- [ 3- [ [ 2- ( 4 , 5-diphenyloxazol-2-yl ) -2-cyclohexen 
1-yl 1 methyl ] phenyl ] propionate 
IR (Neat) : 1580 cm"^ 
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NMR (DMSO-dg, 6) : 1.4-2.0 {4K, m) , 2.0-2.9 (7H, m) , 

3.0-5.2 (2H, m), 6.80 (IH, br s) , 6.9-7.2 (3H, m) , 
7.3-7.8 (lOH, m) 

5 (33) Sodiuic: [3- t [2- { 4, 5-diphenyloxa2ol-2-yl) -2-cyclohexen-l- 

yl ] methyl ] -4-phenylphenoxy ] acetate 
FABMS (m/2) : 564 (M++1) 
IR (Neat) : 1600 cm'^ 

xNMR (DMSO-dg, 5) : 1.2-2.0 (4H, m) , 2.0-2.4 (2H, m) , 
2.5-3.2 (3H, m), 4.17 (2H, s) , 6.6-7.0 (3H, m) , 
7.0-7.8 (16H, m) 

(34) Sodium salt of 2- [2- ( 4 , 5-diphenyloxazol-2-yl ) pyrrolidin- 

1-yl] -5-carboxymethoxy-l, 2, 3, 4-tetrahydronaphthalene 
FABMS (m/z) : 516 (M+) 

IR (Nujol) : 1600 cm"^ 

NMR (DMSO-dg, 6) : 1.5-3.2 (13H, m) , 4.08 (2H, s) , 
4.33 (IE, m), 6.3-6.6 (2H, m) , 6,7-7.0 (IH, m) , 
7.2-7.6 (lOH, m) 

20 

(55) Sodiura salt of 1- [2- (4 , 5-diphenylGxa2ol-2-yl) pyrroiidin- 
l-yll-2-hydroxy-5-carboxyinethoxy-l,2, 3, 4- 
tetrahydronaphthalene 
FABMS (m/z) ; 533 (M'^+l) 
25 IR (Nujol) : 1600 cm"! 

NMR (DMSO-dg, 6) : 1.5-2.4 (5H, m) , 2.8-3.0 (3H, m) , 

3.8-3.9 (IK, m), 3.9-4.2 (3H, m) , 4.8-5.0 (2H, m) , 
6.49 (IH, d, J=8Hz), 6.98 (IH, d, J=8Kz), 7.22 (IH, 
d, J=8H2), 7.3-7.6 (lOH, m) 

30 

(36) Sodium salt of 1- [2- ( 4 , 5-diphenyioxa2Ql-2- 

yl) tetrahydrofuran-3-yl] -5-carboxymethoxy-3, 4- 
dihydr onaph t ha 1 ene 

FABMS (m/ z ) : 516 (M'^+ 1 ) 

^5 IR (Nujol) : 1600 cm~l 
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NMR (DMSO-dg, 6) : 1.7-2.4 (3H, m) , 2.7-2.9 (IH, m) , 

4.09 {2H, s), 4.37 (IH, m) , 5.38 (IH, J=8.0H2), 
5.92 (IK, m), 6.6-6.8 (IH, m) , 7.0-7.8 (12H, m) 

(37) Sodium salt of 1- [2- (4 , 5-diphenyloxazol-2- 

yl) tetrahydrofuran-3-yl]-5-carboxymethoxy-l,2, 3,4- 
tetrahydronaphthalene 
FAEMS ixa/z) : 518 (M'^+1) 
IR (Nujol) : 1600 cm"^ 

NMR (DMSO-dg, 6) : 1.4-2.2 (5H, m) , 2.7-2.9 (2H, m) , 
3.8-4.0 (2H, m), 4.12 (2H, s) , 4.0-4.2 (IH, m) , 
5.25 (IH, d, J-6.8HZ), 6.5-6.8 (2H, m) , 6.93 (IH, 
t, J=8H2), 7,3-7.8 (lOH, m) 

(38) Sodium salt of 1- [4- ( 4, 5-diphenyloxa2ol-2-yl ) -2- 
oxoazetidin-l-yl] -S-carboxymethoxy-l, 2, 3, 4- 
tetrahydronaphthalene 

FA3MS (m/2) : 517 (M'^+l) 

IR (Nujol) : 1740, 1600 cm'- 

NMR (DMSO-dg, 5) : 1.4-2.2 (4H, m) , 2.3-2.8 (2H, m) , 

3.2-3.5 (2H, m) , 3.8-4.1 (2H, m) , 4.6-5.0 (2H, m) , 
6.60 (IH, d, J=8.0Hz), 6.80 (IK, d, J=8.0Hz), 7.08 
(IH, t, J=8.0Hz) 7.2-7.6 (lOH, m) 

(39) Sodium salt of 1- [2- (4, 5-diphenyloxazol-2-yl ) azetidin-l- 
yl] -5-carboxymethoxy-l, 2, 3, 4-tet:rahydronaphthalene 
FABMS (m/2) : 503 (M-^-rl) 

IR (Nujol) : 1600 cm~^ 

NMR (DMSO-dg, 5) : 1.4-2.9 (8H, m) , 3.9-4.0 (IH, m) , 
4.10 (2K, s), 4.3-4.7 (IH, m) , 6.58 (IH, d, 
J=8.0H2), 6.68 (IH, d, J=8.0Hz), 6.95 (IH, t, 
J=8K2), 7.2-7.6 (lOH, m) 



(40) Sodium salt of 1- [2- (4, 5-diphenyloxa2ol-2-yl) piperidin- 
1-yl ] -S-carboxymethoxy-l , 2,3, 4-tetrahydronaphthalene 
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FABMS (m/2) : 531 (M'^+1) 
IR (Nujol) : 1600 cm"^ 

NMR (DMSO-dg, 6) : 1.4-3.1 (12H, m) , 3.8-4.0 (IH, m) , 
4.00, 4.10 (2H, each s) , 4.1-4.3 (IH, m) , 6.43, 
6.51 (IK, each d, J=8.0H2), 6.90, 7.02 (IH, each t 
J=8.0H2), 7.15, 7.26 (IH, each d, J=8H2) , 7.2-7.8 
(lOH, m) 

(41) Sodium [3"[[2-(4,5-diphenyloxa2ol-2-yl)-l-cyclopenten-l 
yl ] carbonyl ] phenoxy ] acetate 

FABMS (xn/z) : 488 (M"*" + l) 

IR (Nujol) : 1660, 1600 cm"- 

NMR (DMSO-dg, 5) : 2.0-2.3 (2H, m) , 2.8-3.2 (4H, m) , 
4.15 (2H, s), 6.9-7.2 (4H, m) , 7.2-7.5 (lOH, m) 

(42) Sodium t3-t[2-(4,5-diphenyloxa2ol-2-yl)-2-cyclopenten-l- 
yl ] carbonyl ] phenoxy] acetate 

FABMS (m/z) : 488 (M'*" + l) 

NMR (DMSO-dg, 6) : 1.9-2.1 (2H, ra) , 2.6-2.8 (2H, m) , 
4.17 (2H, s), 6.8-7.2 (4H, m) , 7.2-7.6 (lOH, m) 

(43) Sodium salt of 2- (4 , 5-diphenyioxa2ol-2-yl) -3- (3- 
carboxymethoxybenzyl ) bicylco [2.2.1] heptane 
FABMS (m/z) : 502 (M++1) 

IR (Nujol) : 1600 cm~-^ 

NMR (DMSO-dg, 6) : 1,2-3.0 (IIH, m) , 4.02 (2K, s) , 
6.3-6.8 (3H, m) , 6.95 (IH, t, J=8.0H2), 7.3-7.8 
(lOH, m) 

(44) Sodium [3-[[2-(4,5-diphenyloxa2ol-2-yl)cyclooctan-l- 
yl ] methyl ] phenoxy] acetate 

FABMS (m/2) : 518 (M"^+l) 
IR (Nujol) : 1600 cm~^ 

NMR (DMSO-dg, 6) : 1.2-3.0 (15H, m) , 4.05, 4.10 (2H, 
eachs), 6.4-7.1 {4H, m) , 7.2-7,8 (lOH, m) 
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CLAIMS 

1. A compound of the formula : 



10 



20 



25 



30 



wherein 

R-^ is carboxy or protected carboxy, 
15 R is aryl which may have suitable substituent (s) , 

R-^ is aryl which may have suitable substituent (s) , 
R^ is hydrogen, lower alkyl, hydroxy or aryl, 
A-^ is lower alkyiene. 



-A^- is 



-A^-^^^"^— (in which -A^- is bond, -CH2- or -CO-, 



and 



is cyclo {C5-C8) aikene. 



35 



cyclo (C7-C8)alkane, bicycloheptane, bicycloheptene, 
tetrahydrofuran, tetrahydrothiophene, azetidine. 



■y 
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pyrrolidine or piperidine, each of which may have 

suitable substituent (s) ) or 

-X-A^- [in which -X- is -S- or -N- 

h 

5 (in which is hydrogen, lower alkyl or 

acyl) and 

A^ is lower alkylene which may have suitable 
substituent is] ] , and 
n is 0 or 1, 

10 ^ pharmaceutically acceptable salt thereof. 

2. A compound of claim 1, wherein 

r2 is phenyl or lower alkylphenyl, 
is phenyl or lower alkylphenyl, 
15 hydrogen, lower alkyl, hydroxy or phenyl, and 



20 



-A^- is 



-A^-^^"^ (in which -A^- is bond, -CH2- or 



-CO-, and is cyclo(C5-C8)alkene, 



25 



30 



35 



cyclo(C7-C8)alkane, bicycloheptane, bicycloheptene, 
tetrahydrofuran, tetrahydrothiophene, azetidine, 
pyrrolidine or piperidine, each of which may have 
one to three suitable substituent (s ) selected from 
the group consisting of imino, 0x0, acyl and imino 
protective group) or 

-X-A^- [in which -X- is -0-, -s- or -N- 

(m which is hydrogen, lower alkyl or 
acyl) and 

A^ is lower alkylene which may have one to three 
suitable substituent (s) selected from the 
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group consisting of lower alkyl and 
hydroxy (lower) alkyl] . 



3. A compound of claim 2, wherein 

5 



-A^- is -A'^.^r^. (in which -A^- is bond, -CH2- or 



-CO- 



and is cyclo (C5-C8) alkene. 



cyclo (C7-C9 ) alkane, bicyclo [2 . 2.1] heptane, 
15 bicyclo [2 .2.1] heptene, tetrahydrof uran, 

tetrahydrothiophene, azetidine, pyrrolidine or 
piper idine, each of which may have one or two 
suitable substituent (s) selected from the group 
consisting of imino, 0x0, lower alkanoyl and 
20 mono (or di or tri ) phenyl (lower ) alkyl ) or 

-X-A^- [in which -X- is -0-, -S- or -N- 

(in which is hydrogen, lower alkyl or 
lower alkanoyl) and 
25 A is lower alkylene which may have a 

suitable substituent selected from the group 
consisting of lower alkyl and 
hydroxy (lower) alkyl] . 

30 4. A compound of claim 3, wherein 

R-^ is carboxy or esterified carboxy, and 

-A^- is -A^— (in which -A^- is bond, -CH^- or 



35 
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10 



30 



-CO-, and is cyclo (C5-Cg)alkene, 



cyclo (C7-C8 ) alkane, bicyclo [2.2.1] heptane, 
bicyclo [2.2.1] hept-2-ene, tetrahydrof uran, 
tetrahydrothiophene, azetidine, pyrrolidine or 
piperidine, each of which may have one or two 
suitable substituent (s) selected from the group 
consisting of imino, 0x0, lower alkanoyl and 
phenyl (lower) alkyl) or 

-X-A^- [in which -X- is -0-, -S- or -N- 

(m which is hydrogen, lower alkyl or 
lower alkanoyl) and 
A^ is lower alkylene which may have a suitable 

substituent selected from the group consisting 
of lower alkyl and hydroxy (lower) alkyl] , 

20 5. A compound of claim 4, wherein 

is carboxy or lower alkoxycarbonyl , 
r2 is phenyl or C^-c^ alkylphenyl, 
R^ is phenyl or C^-C^ alkylphenyl, 
R^ is hydrogen, C1-C4 alkyl, hydroxy or phenyl, 

25 A^ is C2-C4 alkylene, and 



-A^- is 



-A"^-^^"^ (in which -A^- is bond, -CH2- or 



-CO-, and is cyclo (C5-C8)alkene, 



35 



cyclo (C7-C8 ) alkane, bicyclo [2.2.1] heptane, 
bicyclo[2.2.1]hept-2-ene, tetrahydrof uran. 
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tetrahydrothiophene, azetidine, pyrrolidine or 
piperidine, each of which may have one or two 
suitable substituent (s) selected from the group 
consisting of imino, oxo, C1-C4 alkanoyl and 
5 phenyl (C;i^-C4) alkyl) or 

-X-A^- [in which -X- is -S- or -N- 

is 

(in which is hydrogen, C^-C^ alkyl or 
C^-C^ alkanoyl) and 
10 is C^-C^ alkylene which may have a suitable 

substituent selected from the group consisting 
of C-^-C^ alkyl and hydroxy- 
(C2-C4) alkyl] . 

15 6. A compound of claim 1, which is a compound of the 

formula : 



20 




wherein R-*- is carboxy or protected carboxy, 
R^ is phenyl or lower alkylphenyl, 
R^ is phenyl or lower alkylphenyl and 
A^ is lower alkylene, 

or a pharmaceutically acceptable salt thereof. 

. A compound of claim 6, which is selected from the group 
consisting of 



(1) sodium salt of (IR) -1- [ (2R) -2- (4 , 5-diphenyloxa2ol-2- 
yl)pyrrolidin-l-yl] -5-carboxymethoxy-l, 2, 3, 4- 
tetrahydronaphthalene and 
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(2) sodium salt of CIS) -1- f (2S) -2- (4, 5-diphenyloxazol-2- 
yl)pyrrolidin-l-yl]-5-carboxymethoxy-l,2,3,4- 
tetrahydronaphthalene . 

5 8. A compound of claim 1, which is a compound of the 

formula : 



10 




wherein is carboxy or protected carboxy, 
R IS phenyl or lower alkylphenyl, 
R^ is phenyl or lower alkylphenyl and 
is lower alkylene, 

or a pharmaceutically acceptable salt thereof. 

9. A compound of claim 8, which is selected from the group 
20 consisting of 

(1) sodium r3-[[(2R)-2-(4,5-diphenyloxazol-2-yl)pyrrolidin- 
1-yl ] methyl Iphenoxy] acetate and 

25 (2) sodium ( 3- [ [ (2S) -2- (4 , 5-diphenyloxa2ol-2-yl) pyrrolidin- 
1 -yl ] methyl ] phenoxy ] acetate . 

10. A process for preparing a compound of the formula : 



30 



35 
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wherein 

is carboxy or protected carboxy, 
r2 is aryl which may have suitable substituent (s) , 
R-^ is aryl which may have suitable substituent (s) , 

is hydrogen, lower alkyl, hydroxy or aryl, 

is lower alkylene. 



QisO. 





or 




is -A^-_^r^_ (in which -A"^- is bond, -CH2- or -CO-, 



and 



^^'"^ is cyclo (C5-Cg)alkene, 



cyclo (C7-CQ) alkane, bicycloheptane, bicycloheptene, 
tetrahydrofuran, tetrahydrothiophene, azetidine, 
pyrrolidine or piperidine, each of which may have 
suitable substituent (s ) ) or 
-X-A^- [in which -X- is -0-, -S- or -N- 

(in which R^ is hydrogen, lower alkyl or 
acyl) and 

A is lower alkylene which may have suitable 
siibstituent (s) ] , and 
n is 0 or 1, 
or a salt thereof, 
which comorises 
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(1) reacting a compound of the formula 



Wherein R^, r3, _^3_ 



are each as defined 



above, 

or a salt thereof with a compound of the formula : 

wherein and are each as defined above, and 

Y-*- is acid residue, 
or a salt thereof to give a compound of the formula 



r4 r2 



Wherein r1, r2, r3, ^1^ ^ _^3_ ^^^^ 



defined above, 
or a salt thereof, or 
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(2) subjecting a compound of the formula 



Wherein r2, r3^ r4^ and -A^- are each as 



defined above ^ and 



is protected carboxy, 
or a salt thereof to elimination reaction of the carboxy 
protective group to give a compound of the formula : 



R"^ 



HOOC 



wherein R^, r3, ^i^ _^3_ ^^^^ 



defined above, 
or a salt thereof, or 

(3) subjecting a compound of the formula : 
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as defined above, 
or a salt thereof to oxidation reaction to give a 
compound of the formula : 




wherein r1, r2, r3^ ^1^ _^4_ ^^^^ 



as defined above, 
or a salt thereof, or 

(4) subjecting a compound of the formula 
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wherein R^, R^, R^, A^, f and -A^- are each 



n, A^, 0^ 



as defined above, and 
R^ is imino protective group, 
or a salt thereof to elimination reaction of the imino 
protective group to give a compound of the formula : 




-wherein R^, , R^, r4^ A^, (^^^ 



as defined above, 
or a salt thereof, or 
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(5) siibj acting a compound of the formula : 



10 



15 



20 



25 



wherein R^, R^, r3, ^1^ 



O 

^a 



as defined above, and 



is cyclo (C7-C8) alkene. 



or a salt thereof to reduction reaction to give a 
compound of the formula : 



30 



35 
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wherein R^, r2, r3^ ^i^ ^^^^ ^^4_ 



10 



20 



are each 



as defined above, arid 



(^^^ is cyclo(C7-C3)alkane, 



or a salt thereof, or 
(6) reacting a compound of the formula 



r4 




25 wherein R^, R^, ji, A^, ^^'^ 



are each 



as defined above, and 
is halogen, 

a salt thereof with a compound of the formula 



35 
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N r — R 



wherein r2 and are each as defined above, 

or a salt thereof to give a compound of the formula 



wherein r1, r2, r3, r4^ ^i^ _^4_ 



are 



each as defined above, 
or a salt thereof. 

11- A pharmaceutical composition which comprises, as an 
active ingredient, a compound of claim 1 or a 
pharmaceutically acceptable salt thereof in admixture 
with pharmaceutically acceptable carriers. 

12. A use of a compound of claim 1 or a pharmaceutically 
acceptable salt thereof as a prostaglandin I2 agonist. 
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13. A method for treating or preventing arterial 
obstruction, restenosis after percutaneous transluminal 
coronary angioplasty, arteriosclerosis, cerebrovascular 
disease or ischemic heart disease which comprises 
administering a compound of claim 1 or a 
pharmaceutically acceptable salt thereof to human or 
animals . 

14. A process for preparing a pharmaceutical composition 
which comprises admixing a compound of claim 1 or a 
pharmaceutically acceptable salt thereof with a 
pharmaceutically acceptable carrier. 
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